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«fcLT^yrfiHtflij*fiH ; y-£iJMi, fflssu 
="-K-fScDNAWffiSSa^J, Oifrb&feZiiZT 

^jiwcwbiifc^yTfittftEg^ttiBftaa 

So 




fcL&ftX (ng/mi) 
a : rhGAFSfr/Joff- 

■ : rhGAF*J:VA/?«y <20;jg/mJ)iifcfflifif- 
• : bFGF^floW 



1 



mnmxvmw) imxm 2 ] y y ^*ms# t h 9 y ^*ua-cs> 

yraiati«ffiiiftttSr*-r^sieK-efc5^yrstt [Hi** 3] t^/^e^J: 

Leu Asp His Leu Lys Gly He Leu Arg Arg Arg 
Gin Leu Tyr Cys Arg Thr Gly Phe His Leu Glu lie Phe Pro Asn Gly 
Thr He Gin Gly Thr Arg Lys Asp His Ser Arg Phe Gly lie Leu Glu 
Phe lie Ser He Ala Val Gly Leu Val Ser lie Arg Gly Val Asp Ser 
Gly Leu Tyr Leu Gly Met Asn Glu Lys Gly Glu Leu Tyr Gly Ser Glu 
Lys Leu Thr Gin Glu Cys Val Phe Arg Glu Gin Phe Glu Glu Asn Trp 
Tyr Asn Thr Tyr Ser Ser Asn Leu Tyr Lys His Val Asp Thr Gly Arg 
Arg Tyr Tyr Val Ala Leu Asn Lys Asp Gly Thr Pro Arg Glu Gly Thr 
Arg Thr Lys Arg His Gin Lys Phe Thr His Phe Leu Pro Arg Pro Val 
Asp Pro Asp 

^SnS^y^f-KSr^tf^yrjSttftH^tfcH: [»#*4] T^/Wt&m: 





(Met)n-X r 


-Leu 


Asp 


His 


Leu 


Lys 


Gly He 


Leu Arg Arg Arg 


Gin Leu 


Tyr Cys Arg 


Thr 


Gly 


Phe 


His 


Leu 


Glu He 


Phe Pro Asn Gly 


Thr He 


Gin Gly Thr 


Arg 


Lys 


Asp 


His 


Ser 


Arg Phe 


Gly He Leu Glu 


Phe He 


Ser He Ala 


Val 


Gly 


Leu 


Val 


Ser 


He Arg 


Gly Val Asp Ser 


Gly Leu 


Tyr Leu Gly 


Met 


Asn 


Glu 


Lys 


Gly 


Glu Leu 


Tyr Gly Ser Glu 


Lys Leu 


Thr Gin Glu 


Cys 


Val 


Phe 


Arg 


Glu 


Gin Phe 


Glu Glu Asn Trp 


Tyr Asn 


Thr Tyr Ser 


Ser 


Asn 


Leu 


Tyr 


Lys 


His Val 


Asp Thr Gly Arg 


Arg Tyr 


Tyr Val Ala 


Leu 


Asn 


Lys 


Asp 


Gly 


Thr Pro 


Arg Glu Gly Thr 


Arg Thr 


Lys Arg His 


Gin 


Lys 


Phe 


Thr 


His 


Phe Leu 


Pro Arg Pro Val 



Asp Pro Asp -X 2 

itzfc LnttOSfcfcl £\ X x tt Ala Pro Leu Gly Glu X 2 fit Lys Val Pro Glu Leu TyrLys Asp He Leu S 

Val Gly Asn Tyr PheGly Val Gin Asp Ala Val Pro Ph er Gin Ser Sfctt-tOWJtSr* ^ft^ft^l" ) "C^£ 

e Gly Asn Val Pro Val Leu Pro Val Asp SerPro Val L tlZtfD K*>fefca»#^3ffi*©^y Tffitifl: 

eu Leu Ser Asp His Leu Gly Gin Ser Glu Ala Gly Gly H^- 0 
Leu Pro ArgGly Pro Ala Val Thr Asp *fcfi*rO»rJ}* [ft 5 ] T ^ / g£gE£lJ : 

(Met)n X 3 Ser Asp His Leu Gly Gin Ser Glu Ala Gly Gly Leu Pro Arg Gly 
Pro Ala Val Thr Asp Leu Asp His Leu Lys Gly lie Leu Arg Arg Arg 
Gin Leu Tyr Cys Arg Thr Gly Phe His Leu Glu He Phe Pro Asn Gly 
Thr He Gin Gly Thr Arg Lys Asp His Ser Arg Phe Gly He Leu Glu 
Phe He Ser He Ala Val Gly Leu Val Ser He Arg Gly Val Asp Ser 
Gly Leu Tyr Leu Gly Met Asn Glu Lys Gly Glu Leu Tyr Gly Ser Glu 
Lys Leu Thr Gin Glu Cys Val Phe Arg Glu Gin Phe Glu Glu Asn Trp 
Tyr Asn Thr Tyr Ser Ser Asn Leu Tyr Lys His Val Asp Thr Gly Arg 
Arg Tyr Tyr Val Ala Leu Asn Lys Asp Gly Thr Pro Arg Glu Gly Thr 
Arg Thr Lys Arg His Gin Lys Phe Thr His Phe Leu Pro Arg Pro Val 
Asp Pro Asp Lys Val Pro Glu Leu Tyr Lys Asp He Leu Ser Gin Ser 
[fc« UttO*fctt 1 X 3 tt Ala Pro tKHLe tt^H^. 

u Gly Glu Val Gly AsnTyr Phe Gly Val Gin Asp Ala V [Wf*l6] if V TettfcB-fSra- K+S* ]) X i? V 

al Pro Phe Gly Asn Val Pro Val Leu Pro ValAsp Ser K^t5DNA 0 

Pro Val Leu Leu SfctttOKfrfc, *fr«X*r) T [»#*7] * l J X 9 V*T Ktfi&fflEM : 

*$ix-5*y-<^Kd*e>*s»*«3ia«o^y rm 

TTG GATCATTTAA AGGGGATTCT 
CAGGCGGAGG CAGCTATACT GCAGGACTGG ATTTCACTTA GAAATCTTCC CCAATGGTAC 
TATCCAGGGA ACCAGGAAAG ACCACAGCCG ATTTGGCATT CTGGAATTTA TCAGTATAGC 



-2- 



1 



AGTGGGCCTG GTCAGCATTC GAGGCGTGGA 
GGGGGAGCTG TATGGATCAG AAAAACTAAC 
AGAAAACTGG TATAATACGT ACTCGTCAAA 
ATACTATGTT GCATTAAATA AAGATGGGAC 
CCAGAAATTC ACACATTTTT TACCTAGACC 

K-efc5»*3K6ga*ODNA 0 

CAGGCGGAGG CAGCTATACT GCAGGACTGG 
TATCCAGGGA ACCAGGAAAG ACCACAGCCG 
AGTGGGCCTG GTCAGCATTC GAGGCGTGGA 
GGGGGAGCTG TATGGATCAG AAAAACTAAC 
AGAAAACTGG TATAATACGT ACTCGTCAAA 
ATACTATGTT GCATTAAATA AAGATGGGAC 
CCAGAAATTC ACACATTTTT TACCTAGACC 
CfcfcU Yite GCTCCCTTA GGTGAAGTTG GGAACTATTT CGG 
TGTGCAG GATGCGGTAC CGTTTGGGAA TGTGCCCGTG TTGCCGGTG 
G ACAGCCCGGT TTTGTTAAGT GACCACCTGG GTCAGTCCGA AGCA 
GGGGGG CTCCCCAGGG GACCCGCAGT CACGGAC *fctt-t<0»r 
>i-S:, Y 2 I1AAAGTAC CTGAACTGTA TAAGGATATT CTAAGCCAAA 

AGCAGGGGGG CTCCCCAGGG GACCCGCAGT 
CAGGCGGAGG CAGCTATACT GCAGGACTGG 
TATCCAGGGA ACCAGGAAAG ACCACAGCCG 
AGTGGGCCTG GTCAGCATTC GAGGCGTGGA 
GGGGGAGCTG TATGGATCAG AAAAACTAAC 
AGAAAACTGG TATAATACGT ACTCGTCAAA 
ATACTATGTT GCATTAAATA AAGATGGGAC 
CCAGAAATTC ACACATTTTT TACCTAGACC 
TAAGGATATT CTAAGCCAAA GT 
(fcfcU Y 3 I3 GCTCCCTTA GGTGAAGTTG GGAACTATTT CGG 
TGTGCAG GATGCGGTAC CGTTTGGGAA TGTGCCCGTG TTGCCGGTG 
G ACAGCCCGGT TTTGTTA 4fctt*<0Wtf**1~] 4V^L 

£ft£*Ky 5? * K"CfcS»«:« 6 EffcODN A e 
[»*K1 0] »*«6fB«<ODNASr^*r6^^ 

-^WE*3ftfc»MEiJM^ 
[11**1 1] W#Sl OfB*©»R«K*#Sr#ifilc«F 

[00 0 1] 

[s*±*>fliffl£iF] *»w»4^y*-vmia«ittj: 

fpfflt*+, «f««*y'<^K'c*>a^yrflHtftH 

^^m^X.DNAlClil-^0 
[0 0 0 2] 

5E£ft, SfflSftTST^S (ftfilfcBB* part II, 



CAGTGGACTC TACCTCGGGA TGAATGAGAA 
CCAAGAGTGT GTATTCAGAG AACAGTTCGA 
CCTATATAAG CACGTGGACA CTGGAAGGCG 
CCCGAGAGAA GGGACTAGGA CTAAACGGCA 
AGTGGACCCC GAC 

8 ] # y * 9 u*? h'&mx&m : 

Yi-TTG GATCATTTAA AGGGGATTCT 
ATTTCACTTA GAAATCTTCC CCAATGGTAC 
ATTTGGCATT CTGGAATTTA TCAGTATAGC 
CAGTGGACTC TACCTCGGGA TGAATGAGAA 
CCAAGAGTGT GTATTCAGAG AACAGTTCGA 
CCTATATAAG CACGTGGACA CTGGAAGGCG 
CCCGAGAGAA GGGACTAGGA CTAAACGGCA 
AGTGGACCCC GAC-Y 2 

GT ifctt-twBftfS:, ^ft^ft^-f) 4l/NL*^5* 

kvatg s:^r5^E*j-c*Sfts# 

y Utf K-C*)5!l*S6B«^DNA 0 

9 ] # y * u*-^ KtfttSEJU : 

Y 3 — AGT GACCACCTGG GTCAGTCCGA 
CACGGACTTG GATCATTTAA AGGGGATTCT 
ATTTCACTTA GAAATCTTCC CCAATGGTAC 
ATTTGGCATT CTGGAATTTA TCAGTATAGC 
CAGTGGACTC TACCTCGGGA TGAATGAGAA 
CCAAGAGTGT GTATTCAGAG AACAGTTCGA 
CCTATATAAG CACGTGGACA CTGGAAGGCG 
CCCGAGAGAA GGGACTAGGA CTAAACGGCA 
AGTGGACCCC GACAAAGTAC CTGAACTGTA 

SiSflMfiB^ (EGF, Epidermal Growth Facto 
r) , i/J^S^MfB^ (PDGF, Platelet-Derive 

d Growth Factor) *m&hz^&m£^mm&m 

MSI- (aFGFtKlibFGF, acidic or basic 
Fibroblast Growth Factor) *if"Cfc5 0 rft&li, 

attics Lv^ 0 ia¥, «tB»ftufciWiaic:i**«rtc^ 

rs**H*fc«r»#!W*&ftoofc!K 

hj^gfST- (KG F Keratinocyte Growth Facto 
r) , BTSIKilWI&jaftB* (HGF Hepatocyte Growth 
Factor) tftflWiSft, ^©ttJM&fcffsJB*'** h?A 

*rCfc«*«rJh»* *©S*tti:TfT<. £ 

fti-a r t dSf^B-e&So ^ y raj® f»rt twg&eaa 
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&£Xftt%frb, lS!7*hPiNfK IlMT^hnf" 

fc», IW8»IS©*4e>1\ ^yTlWftfcftUfl-rS* 
10 0 0 3] 

LTs «BJR3?nr*3 9, PDGF, FGF^\ 
[0 0 0 4] 

(3) 7$ y^Sfi^J : 

Leu Asp His Leu 
Gin Leu Tyr Cys Arg Thr Gly Phe His 
Thr He Gin Gly Thr Arg Lys Asp His 
Phe lie Ser He Ala Val Gly Leu Val 
Gly Leu Tyr Leu Gly Met Asn Glu Lys 
Lys Leu Thr Gin Glu Cys Val Phe Arg 
Tyr Asn Thr Tyr Ser Ser Asn Leu Tyr 
Arg Tyr Tyr Val Ala Leu Asn Lys Asp 
Arg Thr Lys Arg His Gin Lys Phe Thr 
Asp Pro Asp 

(4) yssmsm: 

(Met)n-X 1 -Leu Asp His Leu 
Gin Leu Tyr Cys Arg Thr Gly Phe His 
Thr He Gin Gly Thr Arg Lys Asp His 
Phe He Ser He Ala Val Gly Leu Val 
Gly Leu Tyr Leu Gly Met Asn Glu Lys 
Lys Leu Thr Gin Glu Cys Val Phe Arg 
Tyr Asn Thr Tyr Ser Ser Asn Leu Tyr 



fa, -^H^ (^yrffitfrffcH-?, GliaActivating Fac 
tor, SkTGAF blbVFt&Zk#b&o ) » 

[0 0 0 5]-*. t h^y^-v*BfiJ:9»6ixfcG 

y THUS 5 fc #><Di#Pfl k iJWo 

*^-C*»M««H:, S&fcGAF«r*3ttffllc»5fc 
able, GAFSra-K-rSaKy^^^f'KSrraSU 

y X * K«rfflV^r5fi^*J8 LTS fc»*»* 
DNAa*«rfcJH+3£ifcJ:!K rolHH&tfSrt-S 
C^t%xfc 0 1-4fa*>, #»B#e>fi, GAFCDN* 
*SMWT$yijaByilS:«WU ^©E^JSrSKi^y ^ $ 

C-Gl, fcS^ttfc hM6«»tomRN 
A <fc 9 fftKLfc c DNA7^^7 y — (COl^T-hlByn 
— ^Srffl^-OtfeSjfU t hGAF cDNA^r^n— n 
y?Ltc Q SblC ttcDNASr^tf*a**.DNAS:« 
«U ttDNA-CJIWl5**iXfc»mSft**««'r5 
thGAF#4i*ft5:fctfiHJlfc. 

[ooo6]*»(D ^y^^»fi«*«J:0 
»e>ii, d^o^yraiaitaffijijsHtsr^rrsaeK'c 

6 7 y Tf£ttftH^\ ( 2 ) >/ y a— ^UBisas 
yjd--^jw&-e*>s±iB (i) is^o^yrsttftis 



Lys Gly He Leu Arg Arg Arg 
Leu Glu He Phe Pro Asn Gly 
Ser Arg Phe Gly lie Leu Glu 
Ser lie Arg Gly Val Asp Ser 
Gly Glu Leu Tyr Gly Ser Glu 
Glu Gin Phe Glu Glu Asn Trp 
Lys His Val Asp Thr Gly Arg 
Gly Thr Pro Arg Glu Gly Thr 
His Phe Leu Pro Arg Pro Val 

Lys Gly lie Leu Arg Arg Arg 
Leu Glu He Phe Pro Asn Gly 
Ser Arg Phe Gly He Leu Glu 
Ser lie Arg Gly Val Asp Ser 
Gly Glu Leu Tyr Gly Ser Glu 
Glu Gin Phe Glu Glu Asn Trp 
Lys His Val Asp Thr Gly Arg 
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Arg Tyr Tyr Val Ala Leu Asn Lys Asp Gly Thr Pro Arg Glu Gly Thr 
Arg Thr Lys Arg His Gin Lys Phe Thr His Phe Leu Pro Arg Pro Val 
Asp Pro Asp -X 2 

[fcfcLnf±0£fcfSl £\ Xj tt Ala Pro Leu Gly Glu »rJi"«\ X 2 tt Lys Val Pro Glu Leu Tyr Lys Asp lie 

Val Gly Asn Tyr Phe Gly Val Gin Asp Ala Val Pro P Leu Ser Gin Ser 4fctt-tO»ffrSr, ^il^fl^ir] "C 

he Gly Asn Val Pro Val Leu Pro Val Asp Ser Pro Val 7f:£tlZ>tf ]) Kj&>fe&5±|E (3) ^<D^])T 

Leu Leu Ser Asp His Leu Gly Gin Ser Glu Ala Gly G flft£{fclH-7\ 
ly Leu Pro Arg Gly Pro Ala Val Thr Asp *fcfi-t<7) 
(5) T^/^E?IJ : 
(Met)n X 3 Ser Asp His Leu Gly Gin Ser Glu Ala Gly Gly Leu Pro Arg Gly 



Pro Ala Val Thr Asp Leu 


Asp 


His 


Leu 


Lys 


Gly 


lie 


Leu Arg Arg Arg 


Gin Leu Tyr Cys Arg Thr 


Gly 


Phe 


His 


Leu 


Glu 


He 


Phe Pro Asn Gly 


Thr lie Gin Gly Thr Arg 


Lys 


Asp 


His 


Ser 


Arg 


Phe 


Gly He Leu Glu 


Phe lie Ser lie Ala Val 


Gly 


Leu 


Val 


Ser 


lie 


Arg 


Gly Val Asp Ser 


Gly Leu Tyr Leu Gly Met 


Asn 


Glu 


Lys 


Gly 


Glu 


Leu 


Tyr Gly Ser Glu 


Lys Leu Thr Gin Glu Cys 


Val 


Phe 


Arg 


Glu 


Gin 


Phe 


Glu Glu Asn Trp 


Tyr Asn Thr Tyr Ser Ser 


Asn 


Leu 


Tyr 


Lys 


His 


Val 


Asp Thr Gly Arg 


Arg Tyr Tyr Val Ala Leu 


Asn 


Lys 


Asp 


Gly 


Thr 


Pro 


Arg Glu Gly Thr 


Arg Thr Lys Arg His Gin 


Lys 


Phe 


Thr 


His 


Phe 


Leu 


Pro Arg Pro Val 


Asp Pro Asp Lys Val Pro 


Glu 


Leu 


Tyr 


Lys 


Asp 


lie 


Leu Ser Gin Ser 



[fcfc # UteO*fcW:l S\ X 3 W: Ala Pro fcL<tt Le Pro Val Leu Leu 4fcW:-t<DBr>i' i S:'t*l^*i-) X+Tjk 

u Gly Glu Val Gly AsnTyr Phe Gly Val Gin Asp Ala V £ tl&tf V K)&»&fc5_LlE (3) %eM<D?])rm 

al Pro Phe Gly Asn Val Pro Val Leu Pro ValAsp Ser ttfl:B-T\ 
(6) T * jm&¥\ : 



X 1 x 2 


Ser 


Asp 


His 


Leu 


Gly 


Gin 


Ser 


Glu Ala Gly Gly Leu Pro Arg Gly 


Pro Ala 


Val 


Thr 


Asp 


Leu 


Asp 


His 


Leu 


Lys Gly lie Leu Arg Arg Arg 


Gin Leu 


Tyr 


Cys 


Arg 


Thr 


Gly 


Phe 


His 


Leu Glu lie Phe Pro Asn Gly 


Thr He 


Gin 


Gly 


Thr 


Arg 


Lys 


Asp 


His 


Ser Arg Phe Gly lie Leu Glu 


Phe lie 


Ser 


lie 


Ala 


Val 


Gly 


Leu 


Val 


Ser He Arg Gly Val Asp Ser 


Gly Leu 


Tyr 


Leu 


Gly 


Met 


Asn 


Glu 


Lys 


Gly Glu Leu Tyr Gly Ser Glu 


Lys Leu 


Thr 


Gin 


Glu 


Cys 


Val 


Phe 


Arg 


Glu Gin Phe Glu Glu Asn Trp 


Tyr Asn 


Thr 


Tyr 


Ser 


Ser 


Asn 


Leu 


Tyr 


Lys His Val Asp Thr Gly Arg 


Arg Tyr 


Tyr 


Val 


Ala 


Leu 


Asn 


Lys 


Asp 


Gly Thr Pro Arg Glu Gly Thr 


Arg Thr 


Lys 


Arg 


His 


Gin 


Lys 


Phe 


Thr 


His Phe Leu Pro Arg Pro Val 


Asp Pro 


Asp 


Lys 


Val 


Pro 


Glu 


Leu 


Tyr 


Lys Asp He Leu Ser Gin Ser 


(fcfcU X/ ttMet *fctt 


Met 


Ala 


Pro 




A 2 






^**v5*y-<^Kd»6&a±iB (5) um<wn)T 


Leu Gly Glu Val GlyAsn Tyr 


Phe 


Gly 


Val 


Gin 


Asp 


Ala 







Val Pro Phe Gly Asn Val Pro Val Leu ProVal Asp Se %2 UJr=?* K&^ftTSDNA^ 

r Pro Val Leu Leu ^tz^fDWrff^^tl^tl^-T) "C 

(8) # V X 9 V**? YifimSSm : 

TTG GATCATTTAA AGGGGATTCT 
CAGGCGGAGG CAGCTATACT GCAGGACTGG ATTTCACTTA GAAATCTTCC CCAATGGTAC 
TATCCAGGGA ACCAGGAAAG ACCACAGCCG ATTTGGCATT CTGGAATTTA TCAGTATAGC 
AGTGGGCCTG GTCAGCATTC GAGGCGTGGA CAGTGGACTC TACCTCGGGA TGAATGAGAA 
GGGGGAGCTG TATGGATCAG AAAAACTAAC CCAAGAGTGT GTATTCAGAG AACAGTTCGA 
AGAAAACTGG TATAATACGT ACTCGTCAAA CCTATATAAG CACGTGGACA CTGGAAGGCG 
ATACTATGTT GCATTAAATA AAGATGGGAC CCCGAGAGAA GGGACTAGGA CTAAACGGCA 
CCAGAAATTC ACACATTTTT TACCTAGACC AGTGGACCCC GAC 

v&zti&tfv i**? b-trtt+sxy k-c*5±ib (7) is^odna. 

(9) # y * t KasttSEfll : 
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Yi-TTG GATCATTTAA AGGGGATTCT 
CAGGCGGAGG CAGCTATACT GCAGGACTGG ATTTCACTTA GAAATCTTCC CCAATGGTAC 
TATCCAGGGA ACCAGGAAAG ACCACAGCCG ATTTGGCATT CTGGAATTTA TCAGTATAGC 
AGTGGGCCTG GTCAGCATTC GAGGCGTGGA CAGTGGACTC TACCTCGGGA TGAATGAGAA 
GGGGGAGCTG TATGGATCAG AAAAACTAAC CCAAGAGTGT GTATTCAGAG AACAGTTCGA 
AGAAAACTGG TATAATACGT ACTCGTCAAA CCTATATAAG CACGTGGACA CTGGAAGGCG 
ATACTATGTT GCATTAAATA AAGATGGGAC CCCGAGAGAA GGGACTAGGA CTAAACGGCA 
CCAGAAATTC ACACATTTTT TACCTAGACC AGTGGACCCC GAC~Y 2 
[fcfcU Y x tt GCTCCCTTA GGTGAAGTTG GGAACTATTT CGG K*^ Y 2 teAAAGTAC CTGAACTGTA TAAGGATATT CTAAGCCAAA 
TGTGCAG GATGCGGTAC CGTTTGGGAA TGTGCCCGTG TTGCCGGTG GT £fcf«rO#r/t£r, ^rtl-f it*"**) fc^L-tOS* 

G ACAGCCCGGT TTTGTTAAGT GACCACCTGG GTCAGTCCGA AGCA SiBfcBM&a KVATG ^^Si^K^rC^tLSstf 
GGGGGG CTCCCCAGGG GACCCGCAGT CACGGAC *fctt*©» V * ? K^CfeS ±1E ( 7 ) IB^cOD N A, 

(10) *y^^U^K*tt*EM: 

Y 3 -AGT GACCACCTGG GTCAGTCCGA 
AGCAGGGGGG CTCCCCAGGG GACCCGCAGT CACGGACTTG GATCATTTAA AGGGGATTCT 
CAGGCGGAGG CAGCTATACT GCAGGACTGG ATTTCACTTA GAAATCTTCC CCAATGGTAC 
TATCCAGGGA ACCAGGAAAG ACCACAGCCG ATTTGGCATT CTGGAATTTA TCAGTATAGC 
AGTGGGCCTG GTCAGCATTC GAGGCGTGGA CAGTGGACTC TACCTCGGGA TGAATGAGAA 
GGGGGAGCTG TATGGATCAG AAAAACTAAC CCAAGAGTGT GTATTCAGAG AACAGTTCGA 
AGAAAACTGG TATAATACGT ACTCGTCAAA CCTATATAAG CACGTGGACA CTGGAAGGCG 
ATACTATGTT GCATTAAATA AAGATGGGAC CCCGAGAGAA GGGACTAGGA CTAAACGGCA 
CCAGAAATTC ACACATTTTT TACCTAGACC AGTGGACCCC GACAAAGTAC CTGAACTGTA 
TAAGGATATT CTAAGCCAAA GT 

[fcffU Y 3 i* GCTCCCTTA GGTGAAGTTG GGAACTATTT CGG Z<D5' 5fcBfcBM&=» KVATG Sr^*r1"5i£Sia?»J"C^ 
TGTGCAG GATGCGGTAC CGTTTGGGAA TGTGCCCGTG TTGCCGGTG %Z KT?&S±1E (7) |2«^DN 

G ACAGCCCGGT TTTGTTA *fcfifrt<DJWt S:*1~] ftl^L A, 

(11) XV X? IsttF&mMlffl : 

Y* — AGT GACCACCTGG GTCAGTCCGA 
AGCAGGGGGG CTCCCCAGGG GACCCGCAGT CACGGACTTG GATCATTTAA AGGGGATTCT 
CAGGCGGAGG CAGCTATACT GCAGGACTGG ATTTCACTTA GAAATCTTCC CCAATGGTAC 
TATCCAGGGA ACCAGGAAAG ACCACAGCCG ATTTGGCATT CTGGAATTTA TCAGTATAGC 
AGTGGGCCTG GTCAGCATTC GAGGCGTGGA CAGTGGACTC TACCTCGGGA TGAATGAGAA 
GGGGGAGCTG TATGGATCAG AAAAACTAAC CCAAGAGTGT GTATTCAGAG AACAGTTCGA 
AGAAAACTGG TATAATACGT ACTCGTCAAA CCTATATAAG CACGTGGACA CTGGAAGGCG 
ATACTATGTT GCATTAAATA AAGATGGGAC CCCGAGAGAA GGGACTAGGA CTAAACGGCA 
CCAGAAATTC ACACATTTTT TACCTAGACC AGTGGACCCC GACAAAGTAC CTGAACTGTA 
TAAGGATATT CTAAGCCAAA 
[tctz U Y' \* AT GGCTCCCTTA GGTGAAGTTG GGAACTATTT 
CGGTGTGCAG GATGCGGTACCGTTTGGGAA TGTGCCCGTG TTGCCG 
GTGG ACAGCCCGGT TTTGTTA *fcte*<D»#fc;3ri-] T? 

*sji5#y^^u*^K-e*>5±E (10) latt^D 

NA, (1 2) ±IH (7) Et©DNAW#t8^ 

C»WE»*nfc»IME««e. (1 3) ±|H (1 
2) Ett0#«r£&ft*«JfilzJ8*U #***fc^y 

[0 0 0 7] *S«OGAFH:»-|:fc h&&?})*- 
^*U&tt*fcf±±lB (6) 0»WE*«:Sr««Ur#& 
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(a) ^ y ymm&%fi1-z> Mpyt7ro-^ 
*7Ai0o. 4~o. 9M*iSi8a-eStb$n 

5. ) . 

(b) SDS#yT*!»*'7S K4Wt*Sc» 
^•Cai/SUT, 25000, 29000, 30000© 

5. 

(c) sttojfcjett: loot, sftvnM&m-em&z 

(d) iMKtt : Jh/hSA&ftftB'T- (PDGF) , gH4 
ftft&lMftlWH?- (a F G F) , «Stti»*8**IBJlSiS 
ME* (bFGF) toWK*ffi*»S««ttSrj5%*4 



(e) £W£tt: it 9 rim. flftJtffJMgL ? y Ml* 

BK«fe»ttS*PC-l 2*88)13, l£*fLTiiSS{£il 

#359!©GAFI4, 5 0 0 0, 2 90 00, 3 

[o o o 8] *^wi-*5v^r, $5>(rt hs^y*— 
^*us**fctt±B (6) ©»m£&#frtt£u *© 

5rtSrWRi:-t-5GAFOfBlffi*siltt**L5. #38 

Etc J: 5 G A F fc* ©&B^£"&tr iM&it#±ti 
14, ^y*— riWSSx ^*.(4"b h^y *--<rjfflflSNMC 
-Gl©£*fc:<J:<3#ibft3, ^y*-- *iWS©**K: 

feflUBJl©**!, MEM**, (Wx^(s 

cience), 122, 501(1952)] , DMEMfti (^bb 
i?— (Virology), 8, 396(1959)3 , RPMI 1 640® 

T)S*S3L — ~> a > (Journal of the American Medical A 
ssociation), 199, 519(1967)] , 1 9 9^i {ztu'y 
—?4 is? . ^ . if . yf^xr-f • 7t- • f 5 • 

^ni'i/W ?- : T4y*y (Proceeding of the Society 
for the Biological Medicine), 73, 1(1950)] friTtf* 

#l-f±mf-^5)«*Jl 0~2 0%©J}&jfi^]fn.?f£?3sSD 

L-ct>&v\, pHiii^6~8-e$)5co^$f*L.v^ 

3 0~ 4 0t, £r*L<(4 3 7 < C"C^2 4~1 0 
[0 0 0 9] ±lHit#&£!JGAFge£#PI*g&-fS 
rfc*a*S. £;h,e>.©$M8i©5Hi, WKffii LTHc, 

jfe, nfl-^iii*, y^asife. *5<ktfsDs-#y 7* 

pv^77-f-ft if©iEfcki4© 

^!)yt77B-^^B-7h^77-f-|:WU G A 

[0 0 10] t77^ y/VS-2 0 QQ*&fch Lfcy 
/i'5iBtGAFg6©»MtrW3b"Ca!>S. 0Jx.CE, ^ 
y V-fe77f-^*9A-ej8ilt$ixfcGAFgeSr^tf 



7 7 y/VS-2 0 0#7A$rJH^8* n-T h^77^- 
fcffrU «fttft5fiO«««"C»Hi1-*. CMt;va-^ 
^©&&8fJJ§©;*> y A * n ▼ h ^ 7 7 w - 1> 

ft U N a C l ^©J£©iI3l»«&)gai§:m£tT 5 i * s 
T?f 6« ^yyt77B-^*SfttLf:77 

©ill® t Lfc^/^ !)yt77B-^7Atffl 
V>T, GAFSeSr^tfSfiKSr^n-^ h^7 7^-|:# 
U N a C 1 *if«7)ifiOiiD»«Jt4gE^ 

ffl*tr5i tKJ:DGAF«aSrfll«1-Swi:3»s-et 

/^y>-*7^ (#lx.fiShodex AFpak HR-8 9 4, 

Bfiimxawcw miE^y ^-ir77n 

■^h^77^-i4, £<©*e©**«c*a«:3af lt 

J30, GAF«6tC©af|s«r«V^-C«W-f6rt#"C 
S3. m.tf»W*0. l%hy7A'*nB|fc«r^tr» 

fSi: LT^-MC^It, 0. l%hy7/^n^{CiO 
7ir h - h y /i/©»«4gEK: <t o Tigtti Srtr 5 - 1 

G A FSfi Sr*&-*«fi t LTEIK-r 5 r. £ ^T't 5o 
Sfc, ffiMi§S. fea^f^^ST-©®*©^*- 
s?=vh ©##»*, £&©&#. *>*l^»i#S^©#4* 

TfctCHAPS (3— [ ( 3-Cholamidopropyl)diiBethy 
lammonio] -1-propanesulfonate) , NP— 4 0, Trito 
n X 1 0 OtiX&mtf <b*v5ai, «f!CCHAPS*s#* 

[ooii] ^«±f*^*5J;utfflS!igm-c?©GAFSa 
©Stttt, «A»f9y hl&JIE (19B*) fMUVfttm 

WLit^ifatfmitvrmm. s>5v^(4^*o©balb/ 

c 3T3iWftlc»+S 3 H-^5^©i:«)r*«:«« 
t Lfc*«flKi»*i5c if t J: 9 MSI" 5 w 4 1 5o 

T, GAFfie©IHM*i6*«'<5=:i:a*T?S5. -© 

aft)©7t«)Jci4u^^^SrfflV'>fc7'n stf*?Vsm. 

©*4N5faMIIT5/«EJd*»'<6ri:*"et*. * 

fc, se^»i#^, fcti«, hy^vv, u-^vxy 

Y^-fi-^— V'87B77-f§f»«fjSlLfcO 
t>, ^Cfc^^Kgffr^jeffiiSii^^n^ ^77 

Srw^srtijsttjjfea. 7$ yg?6ejij©ft£i-tt§»jT 

5 y Krffi?U^WtF (W*.!**^ 4 7 0 A 775 W K 
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[0012] #htiizT$/mm&i>b\z. 

[0 0 13] cDNASribtltlH ^<DcDNASr» 
GAF«a«:J:D*«Jc»Sri:^t5. Sfc, 

£9, i0S«fcGAF«e<o*l^^<0i*&M<r. 
fc#t?*5. ^©«4«e^X^«J¥»Ki9GAFSr 

KZZh1fi1bZ>tiK rW^Jicie-Ckott, GAF 

GAF<0T5/lftE^J0>— *> 
5 0 *e*X¥tt3M5fc«:Jfl^T. ^©J:5ft«*GAF 

[0014] *f^(ot h^y rettfkB^ (i) <z># 

y K£ a - K"T D N A 

* (1) Sr**±«i9*»»»U, N^ffiffiOT^y^ 
E5!I£$»H*S* (o) »5>ixfcT 5 /»IB?>JSrS^ 

5, (^) t h^yrffittftH^Sra-K-rSRNA* 
&MS£9ttfflU (~) mRNA *>C>*«0*« 
DNA(cDNA)£, ftVveriaDNA*^L, (*) 
K««DNAS77-y*fctt^7^5 Kfc*&*&^ 

£«:#ME*U (h) »5>tLfc?BK«i*#Sr«««. 
»«i»#^baa4*fe Wa.tfDNAT'n-ySrJH 
^fc^-T^y ^fif— >3 ^ffifci 9 g #ji:*r£DNA 

(*) t©ft*«iDNA^&l»fct5?n-yftD 
NA*r£J9ttlU (y) R^n-yftDNA*fcttt© 

f-VTmcmm-t 

[0 0 15] fc hGAFSra — K1-5mRNAtt, 

^^yrflHtfcH^s^iWJia. «*.tft h^y^— *m 

Rfc b?})*—?ffifak ItttNMC-G 1, Sfcfcr- 
IMt^ajat LtUWI -3 8 (ATCCf^CCL- 



7 5) fcifas^tf&ftS. ±isaj§&NMC-Gi(l¥/& 

2^10^31 B36*e>wa»A»aw*3f (i fo) ic 

gt6#*I FO 5 0 2 8 1 t LT, &tc¥&3*Z2M 

2 1 0^^iiffi^«x«a^^^x*s»w^ 

(FRI) t-SK#^FERM BP-3 2 9 4ilt 
*n-PiX»K*ttTj3 9^ SfcWI-38tt^»7^9 
• ^^7"- ^/^■y— • => ">3 V (The Americ 
an Type Culture Collection) &fii<Dj3 9vx# • ir^f • 

•fe/i/- ^yx-rvK'W/y k-^x ffjsjs (c 

atalogue of Cell Lines &; Hybriddomas, 5th editio 
n) , 1985fciMcSilT^5o 
[0 0 16] GAFS^ttia^bRNASrliJl-ra^ife 

•fvP^^ WJ.M..Chirgwin)£>, 'M^S* h y — 
(Biochemistry), 18, 5294(1979)] tzWPmYfhtl 

U^a7-'7y K"fe/^7 — ''"W i^— (Molecular 
and Cellular Biology) 2J61 (1982) *5itfHtt 3^ 280 
(1983)] Hf^cDNA^U Wbtlti cDNA£ 
■fy^^ KtOB^i&tfo cDNASrJfifriitp^^^ K 
fcLTtt, fcfc pBR322 [v^-V (g 

ene), 2^95(1977)] ,pBR325 [^-^4^121(1978)] ,p 
UC12 [v^-V, 19^,259(1982)] ,pUC13 [S?— V, 19, 
259(1982)] , pUC118, pUC119, ttffifi**© P 

uBiio [/<-Yat-^?*^-^>r*7^y*/^- yf— 

^- • n ^ ^ — fy — 3 is (Biochemical and Biophysical R 
esearch Communication), 112, 678(1983)] Jtifj&^Mf 

[0 0 1 7] ^5^5 KtCfi*jitP*ffii LTfi, ftt 
X.\t, 7° << — ^zz-Ty- J x (T. Maniatis) ^^^^ 
y — • ^ n—^=.^^ (Molecular Cloning) rr — /U K • X 
^y • /n— « 7^7MJ" (Cold Spring Harb 
or La-boratory),f5239H (1982) {^lB«0*jfe4ff ^ 
ifbftSo Sfc7r-^^- t-c DNASrfi^atf 
^ffiiLTtt. fctifit^-y (Hyunh,T.V.) t>CD^ 

T-fxi—zf- (DNA Cloning, A Practical Approach) 
J_, 49(1985)] fcJMHfctf&Jh,*. iEcDNAW 
a*Jifc^9^5 K<0«i:L"CH:, t hlE^2{&frfflfla 
mRNAi9MtfccDNA^^- fci:X«p 
CD^^- [Okayama *U*a7-'t^»/V 
*P5?- (Molecular Cell Biology) , _3, 280(1983) 

*hh) (fctittf, aj©Bx 1776) 

[0 0 18] pl-U-C^^tvfc^y^^ Kli. S 

Sftl&±fctx.M!3i^*y*T (Escherichia) JSH, 

(Bacillus) «S*if(C»A-rao ±12^^^ 

y *TJBB©«t trt^ ^^>^ y • =* y (Escheri 



chia coli)K12DHl \rfn 7 • iff • if * ~t 

*/b1-A" T%t^— • Hrf • iH^^tProc. Natl. 
Acad. Sci. U. S. A. ) 60^160(1968)] , M103 
j/^-Tv'yX' U f*— (Nucleic Acids Research),^ 
309(1981)] , JA221 (v^ — ^ • ^ • * 5 
— « v^— (Journal of Molecular Biology)] , 1 

20^517(1978)] , HB101 {V^—lrfr • ^ • * \s* 
a 9— -^rf-o ^-41^459(1969)] , C600 (v^^r 
^ (Genetics), 3M40 (1954)) fcifiWptf fetl 

f-y* (Bacillus subtilis) MI 114(5^- V, 24, 255 
(1983), 207-21 iVsr—TJv - *f - $ * h V 

-(Journal of Biochemistry) 95^87 (1984)] *ififtS^f 

[0 0 19] /7^U^±«M«*fei:l 
Tf3, tztX-ttT-J — '^-Ty-J* (T, Maniatis) 
fc>, ^eu^r^-y — • ^ n——^^ (Molecular Cloning), 
zj — ;V K • • /n— • 7^7 h 5— (Cold 

Spring Harbor Laboratory) , ^249H (1982) fcffitt 

if— > 3 y& [v?— V(Gene) 10, 63(1980)] *5j;U*D 
NAlfiSiBJlJftJEffi (^n^V^ • *f • ^ ' 
B-tfr • 7*7^ — • ^ • iM^^tProc. Natl. A 
cad. Sci. U.S. A.) 74^560 (1977), ?^K^-7Vy 
X* y 5\ (Nucleic Acids Research) ,9^309(1981)] 

o - t S ttfc G A F * 3 - Kr S JfigSB^iJ Sr 5 
DNA*^r5^^*-tfiy*i-5tS±**»b*i5 0 
[0 0 2 0] ±E*n-y<fc£;h,fcGAFSr = -K-r5 
cDNA^tn^^^ KttBttfcJ; 9 * 

5 0 ^n-vftS4xfccDNAd>6>38a*ii:fcv^*«: 
SJ9HJU ^mt-SLfct^^/u (^*~) ^O^n 

$ K («, pBR322, pBR325, pUC12, 
pUCl 3) , «r»Ba*^9*$ K (M. pUB 1 1 
0, pTP5, pC194) , SSft*/7^SK 

(fcL pSHi9, pSHis), fcav^ttA^r— 

*/=rr*?4 n wmm $ >r 4 if e>*t a. 

[0 0 2 1] ^cDNAIi^S' *i»^aRH*&3 K 
KVtUOTAA, TGAifcttTAGSr^TLT^T 



n^e— ^ — , trp/n^- I a c^p^-^ 
recA7 , o^- ) iPL^nt-*- Ip 

tt, SPOiyD^- , SP027 p p^-, p 
enP^o^-Mlf, l&£#S»T?*>S#&tt, P 
HOSz/n^e— , PGK^n^^-, GAP7 p p 

ADH:/n*-*-fc4ras#4LV\, tOb 
t 3i >> ^ y * r JK« -c^ n * - ^ t 77" p * 

-^-^fclit r p/n^-^5ri:^L 

£>*K t 9bttSV4 Oft^P^^^^L 
[0 0 2 2] ^<D<fc 5{CU-C«»S*l,fcGAFSr3-K 

±1S^>^ y t 7Jg^, /^/^^O^Wi: LT 

t LTtes fci:x.tf*y*nW -fe^ -fel/tf^(Sacc 
aromyces cerevisiae) AH 2 2R 1 , N A 8 7 — 11 
A, DKD-5Dftifas*lf fc*b5, ftttSBBiat Lt 
tt, Vero, 

-x/N^^^— jwiiacHo, ^^^L^asa, thFLa 

[0 0 2 3] ±Eai^ay*rjR«*r»mE*r5^ 

TttTX— • *X • ir^^V^ (Proc. Natl. Acad. Sci. U 
SA),69,2110(1972)^^»>, 17, 107(1982) ft if{^E«© 

^^>T << (Molecular &; General Genetics) , 168 , 

lll(1979)ft^icE«^*Sl-^o-CtTftbtl5o SI© 

if •"J-i/3-J-/u-T*7 ? 5— • (Pro 
c. Natl. Acad. Sci. USA), 75, 1929(1978) 

tfjf^nDi^— (Virology) 5_2, 4 5 6 (1 
9 7 3) ICE«feO*ffilC?£oTfTft^ix^o 
[0 0 24] rcDi 9 GAFSra-K-TScD 
N A $r^^T-r 5 ^ ^ -TjF^H^m S ftfc^Rig& 

ffi5-?#£b3xfc E scherichia c o 1 i DH 
-l/pGAFld5*rffcix, tttt£*tt:, ^3¥8^2 
8 0 lC»HfeA»»W«3f ( I F O) tcSt^## I F O 



1 5 2 1 7 kLx&ttztix&t), *fcai»s**i 

*ft«K*^*X*a«W«9f (FRI) iC^3¥9 
M 2 0j&»fegK#*FERM BP-3 5 4 7 tl« 
ft?ix*ft£;h/C^So 8 -C#g>;ixfc Escher 

ichia coli MM294(DE3)/pLysS, pETGAFltt, ¥$3^ 
12^3 0fc#fflSA»lHWSSJr ( I FO) (Cgf£#^- 
IFO 1 5 24 8tLT#KS*b-C*5 9, Sfdffij&ffi 

Mii««»na«M (fri) fcTrt 

3^1 2fl2 4 04>bgK##FERM BP-368 
[0 0 2 5] ^^v'* U t T ^f/^IS-C 

^hyy, ^jm&mm, ^amftt\ mmmti^x 
• y#-, ^hy, f^**, 

«»OpHttjB5-8*i4U\ ^v^ytTJg^£ 

yKSr^tfM9*tt U y-(Miller), v^ — 

^.(Journal of Experiments in Molecular Genetics), 4 
31— 433, Cold Spring Harbor Laboratory, New York 19 
72] ^£F£Ll\ r^ld&gMJ; «9 /n^^-^$ 

[0 0 2 6] It^^i/* y t T«*0>i§£\ i£*f£il 
#»1 5-4 3t^Jfi3-24P*IWfTl\ iftKlCitK ii 

3-0- 4 0t:^*& 6-2 4^^ 

fc *. tf ? (Burkholder) »/hJS*S [Bost 

ian, K. L 5>, I^n i/-Vl/lf- isr? > if -tVa -*vt~ 
T i3*f % - • ^ • 1M :* V* (Proc. Natl. Acad. Sci. USA) 
77,4505(1980)] jWgtf&JxS. *i*Op Htt#55-8 
fc|ttf5®##SU\ *MWtatt»2 0t>'3 5*C 
-C*S2 4-7 2«pMfi l V\ #»KfctTa»*W*:ilO 

Wftil/ttt. fci*.tf»5-2 0%ol&jlE^jiL»t^ 

frMEMigift dM^y* (Science) 122, 501(195 
2)] , DMEMSi [?>f nn^-(Viro-logy),8,396 
(1959)], RPMI 1 6 4 0«Mfi (^-t^'t^- 
f'7^*y^r^*;^7y^>gy (The 
Jounal of the American Medical Association) 199, 51 



9(1967)] ,199»» C^n^—^^^-^-y'if • y-y- 

(Pro-ceeding of the Society for the Biological Me 
dicine)73, 1 (1950)) t&Htmifbil&o pHtt*&6 
-8tfc5^*tU\ **tta#»3 Ot-4 Ot 

•cfti.5--6 0B*ram\ ^Ki-ct-caaj^w^sriD 

[0 0 2 7] ±E»««^e)GAFSr»(i»»i-SK 

tt, «^.tfTflEO*ife|c:j:9fT5rt#-CtS 0 GAF 

±9GAFS:#5*ffi<tifdsaSffl^#S. 
[0 0 2 8] ttWttJ:9©GAFO«Hgtta*©»«*' 

ffl^ttiv^. *fc»»ae-r?(oge5Wiw*ift*S!i*o 

##tt. 5>#SrStt"CV^v^fifiS:#5<oicffa"e*) 

&ffi»5cDK#»'&-C&So WifJCHAPSftffiS 
XMGAF(^»Ki:ffl^fc^y y*7Att 

*9-4GAFgeSr#5r i*s-etao ^CtcSJ 

a*ix5GAFtt^y Taia^st-raitjtffiaettSr^' 
if—ojEEfflt-ctSo ffi^jWja^^fflfcjt^T, ^y 

-5 0 ^/c, GAFttg«f«i^fflit, ^^aissrii 

yras#£i/r:j3!K roiBejia<o)Bejct>H#U"c^s 
v^ct#-e#«t5. GAFttt h*v^ff**iliLtfrt& 

[0 0 2 9] ZblzmtomitB*. aFGF. b F G 

f, igf ft t*tmmzit&&zfemi-%ttmhM&£ 

fl, #*f^#»Rfi^©afflt)#ifeil5. GAF c 

DNAttbFGF, TGF-a. PDGF/jC ift 

fe. GAF©±#dSi»ejiart^te^^y^-^©stt^ 
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-CttG A F <D&&&1B& S V ^ i % X. <DX\ 
GAFfeitft^SifrSbKttGAF cDNAfM 

[0 0 3 0] *38M©GAFSrEj!lt LTffl^Sfctt, 

fflttjsk sea, b\,x, 

GAF&±ELfcE3£t LTffl^S^Kte. fctx.fi 

lEIttO. 5n gftV^LS Ojig/kg, 10i»l 
n g*V^L100Mg/kg^ t P^bii^l:5:^^T*S^$^^ 
5 Q *fc, **W©GAFSrllBia«**ffiitS*5fc«> 

0 1-1 0Atg$6^#*L<ttiRj0. l-10/igi:4 

[0 0 3 1] **WMiNB**3j:W|g|ffitC*5^r, ifig^ 

r^y»ftifS:i6-g-e*^-rsi&^, iupac-iu 

B Comraision on Biochemical Nomenclature i£«£<5[8& 

[0 0 3 2] DNA :f^>!J^ii 
cDNA : ftffiBrra-^y 



A 
T 
G 
C 

RNA 
raRNA 
d ATP 
dTTP 
dGTP 
dCTP 
ATP 
EDTA 
SDS 

G 1 y SfcttG 
A 1 a 4fcf±A 
Va 1 *fcttV 



: * yirV^-y: 

: mvrfy v^e y 
: t* **s/^r / w= y >® 



i?y y 

tffrZ s ym 

Vity 
T?v*~y 
t^ity 
7^—— }V7 7~y 
^ui/y 

h])7h7Ty 
7v})y 
rxs<7*y 
7>v$ * y 



L e u*fcttL 
I 1 e*fcttl 
S e rSfcttS 
Th r *fcttT 
Cy sSfcteC 
Me t *fcttM 
G 1 u*fcttE 
A s p*fc»D 
Ly sSfcfSK 
A r g$fcf*R 
H i s*fcttH 
Ph e*fcf±F 
Ty r*fcttY 
T r p£fclSW 
P r o£fcfSP 
A s nSfcttN 
G 1 n£fcl*Q 
[0 0 3 3] 



##t*j i ^y riftBKWi-sitstiiEJiSttoai^ 

? ^ M&ilK J: 9 UK Lfc^ y TtOft««*BteS:#»{b 

Lfc!>VJI&JfijliLfflfSrl 0%^trDMEM#»^3x 1 0 
4 f@/mlt^^J:5i-^ffi$ii:fc 0 MMliiO 
0/xl£9 6;*<7^j&^^ti:7V— h (A/N Nunctk 
SL Roskilde, 7^-^) ^r)x;Ma^2-3 0 
BO«*«, 7 S^KDftttSrSiHU * 

CraiyHcjliLWS:***v^DMEM#Jftl 7 5 m 1 SrSiP 

Sri. 2 5%-^tfDMEM*»-caa{-*3RLfcr^ h 

f-^^co 2 o n \%&$=zMcmm. — m%9k u 

i/mmoU lmCi/ml, RCC Amersham) SrSSJDft* £ 

Si, &?x;n;ioo/ii^o. svohv^yyb 

0. 0 l%EDTASr-&tfPBSSr»lDL, fR^OPflS 

mz.xi&m.Ltc 0 mmmxyv rmmmMLx^zz 

(Flow LaboratriestfcjSL Virginia, U. S. 
A.) *m^X3S7X7T'< 7 4^9— (^C0*ffi! 

[0034] mmm i 

® ^ y t-vMNMC- G 1 <0J#§t±it©«Sl 

t h^y^-— ^jwisnmc-g i ft. io%^>Mik 

^ft^tfDMEMiglfi^-e^— ^^^n — ^— sj? h/Wft 
ffl^0C$*fcaSfc3 7t"?«*Lfc (0. 20/ 
5^) o 3-=y^u-7-#h;l«IlCNMC-G 1 
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%»>^ll&iajliL»8:^tpDMEM«f»lcaE3EUfco 3-4 
0*#^«>ia««±ifJ*r«fiL, UoO. 5% 

<>5/ttllijli»S:*tpDMEM«»fc3E3ELfc. &&Lfc 
»fi«f*±fl»Sraifb (^s^^ttS. *7VUJ-6 
B, 4 0 00015/^ 1 5 5MW) , iS^±W£#, « 

[0 0 3 5] ®GAF(DmM 

yy a- 

®(C|Btfc*«fe"C»fcNMC-Gl*BI&©»*±«fl 8 
Jy WWC5M NaC l*^Ml/5 0^i (3 6 
0ml) , 1 0%NaN 3 £l/1000^fi (18ml)8HHJL 
fc. r^i5«cW»LfcNMC--Glillltt««±»*r, 
&&J&»C«>0. 2M NaCl^tf2 0mMhy^M 
jgf*$ (pH7. 6) -C¥«rftbfc^y >ir^r p- 
* (SftffiflD CL-6B^7^ (^«yKS«tt8 0m 

1, Pharmacia LKB BiotechnologytfcjSk Uppsala, S 
weden) \C-< V X # V y $ zK^T^ffl^Tii-f (Sfifi 1 
SOml/^n, 4t) o V-J^^cA 5 OmlOO. 2M 
NaC 1 S:^tf2 OnMUJ^taBKWift (pH7. 6) 

■ea#Lfc« («e*i 5 omi/wpw, 4t) , 

fcA,k3?<K&4 0 OmlOO 2 M Na C 1 £^£f 2 OmMh 
V^WmmWL (pH7. 6) "CStrJLfc (6 0ml/B* 
Iflk 8 ml/7 5*^3^ 4*0 (HI) o m&Ltz& 

[0 0 3 6] ^fy^2 : A3NB 

7*1) SrfT4i>fiH£H»«:^-/H.fc (1 9 2ml) 0 r 
©SiftSrDiaflow YM- 1 O^VTVv (ftmft*& : 

1 0,00 0, Amicon CorpttJS, Massachusetts, U. 
S.A.) -ea*^lDJET*?J3 5mlfc*t?«3IBLfc (4 

[0 0 3 7] 

^7 t y^2"e»«ufc«*aa&3 5mis:-fe7r^ y^s- 

2 0 0HR (^ K*9ttl 7 8 7ml, rt&5cmXg£ 
9 1cm, Pharmacia LKB Biotechnology) t£Wi\ 
0. SMNaClH. l%CHAPS£*&t?2 0n*! 
h y ^^^ffifKT^tb • #BL*i (8 5ml/*«L 1 
0 ml/7 5 ^v^3V, 4t) (132) 0 ##BlCO^T 
^y T»ic:»-r5ii^ffiiiffitt5r#%^ 1 ic|H«co^ 

^77^^3^117) £7*— /ULfc. Sb(C55»y 
h/WNMC-G l«*±f»{COV^T, ^7^K 

2, 3^^T5/7 P $r2lH]^^ltrfi : ^ofCo 

[0 0 3 8] ^fy^4 :^yy77^-7^-*7 



3 @oy^5ia* a -T*©ettB# 

8:7"— /WLfc (3 9 0ml) 0 /ULfcSKfc 9 9ml© 

I 0 0%^])±V 2. 6 lmlOl 0%CHAP StK 

5. 2 2ml© 1Mb y (pH7. 
6) t 1 5 4ml©*S:SainLfc (^6 5 lml) 0 Zh 
%hbfrC$>0. 3M NaCK 0. 1%CHAPS 

I I 5%^y-fey vft^tp2 0nMhy^tffl»ttff«(p 

H7. 6) -CWffcbfc^y ^t7rn^ (Sftffi 
8) CL-6B^7is (^yK*a»5. 8ml) MiiL 
1t (2 5ml/P*|BJ, 4t) o #7A$:8 0ml© 0. 3M 
NaCK 0. 1%CHAPS i 1 5%^yiry 

^2omhv^mmmmm (pH7. 6) -ejfej^Lfc 

tft (2 5ml/«NB, 4t) , »*LfcfcA/tf<K*rNa 
C lo»«*MI«j|c:±#S*5rttJ:0*HJU £ 
HLfco ttaiS^BBfiO. 3MNaCU 0. 1%C 
HAPS t 1 5%^yi?y >&$tt2 OmMhy^fi^ig 
«iK (pH7. 6) 5 OmltC, 1. 2MNaCl, 
0. l%CHAPSt 1 5%^y iry V£^tf 2 OmMh 
y^^®iK®?K (pH7. 6) 5 0ml*ax."CVK it 
JCiOfERLfc (2 5ml/PSTO. 2 ml/7 5 ^> 3^ 
4^) (03) o 

[0 0 3 9] 7fy^5 : ^y >T 7>f =^r-f — 
S^7^^7 h^77^- 

f£ttB# (77^^3yNo. 2 3-3 0) Sr^-zUL 
fcl6mltC 3 2ml©0. 1%CHAPSH 5%^!J 
■fey V&^tf2 0nAlhy;*tttB«»tt (pH7. 6) Sr 
Lfc 0 :^)4 8ml©»ft©5*>4 6ml$\ HR-8 
9 4#5A (g8mmXg£ 5 Oram, BSfaSX, 
^fiLfcpgitffift:^ n-r h^77^f- (Vari an model 
5 0 4 0 system, Varian Assoc iates£h£L Californi 

a, U.S.A.) \ZWttc 0 i^s;v{yR»Lfcfc^Hr<« 
tt, Na C 1 ©Sfi£fi^lft(-±#£-£6r fcfcj; 0, 
»Ei£lml/#-08UlU #B (lml/7 5^Va^) L 
fco ffl^^fciKWffiHAdSo. 2 M NaCK 0. 1% 
CHAPS t 1 5%^y ir y VSrgtr2 OmMh y 
«g®^ (pH7. 6) T% BdS2M Na C K 0. 1 
%CHAPSt 1 5%^yiry V$r^tf20mMhy^^ 
ffl&Wm (pH7. 6) -CfcSo »ttl©^n^5AHC* 
icB-J-fc^y-CfTftofc. •*-4fot>0# (10 0%A) 
-1 05^ (9 0%A+ 1 0%B) »15d(9 0%A+ 
1 0%B) -5 0# (6 5%A+3 5%B) -6 0ft 
(1 0 0%B) -6 Aft (1 0 0%B) -65^ (10 
0%A) iLTfTftofc (04) 0 *7Aa*ttIiat 

[0 0 4 0] 

^7^6 :«M^7A^nvb^77^- 
^ry^5-e#bixfcffittiffi^ (77^ 4 >3yNo. 3 
2-3 8) £7"— /ULfc7mllC, 1. 7 5ml<D0. 5M 
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yv»««* (pH6. o) ^m\,tc 0 z<os. 75 

ml<7)^f£tf>9*><£>8ml£\ Vydac C4^7^ (^0. 4 
6cmX^:2 5cm, Vydac, California, U.S.A.) £3£ 
gLfcflSiif&ft^ h^77/f- (Varian model 5 
0 4 0 System) {Cfrtttz<> K» Ufcfc/uf£< RttTi? 

0. 8ml/5>t?»ffl (0. Sml/^^^i/g^) 
Ufc. ffl^fcSSKWtA^O. l%hy7;Utu^ (T 
FA) -9 9. 9%*, BtfO. 1%TFA-90%T 

O-efiftofco -f&;b*>o# (ioo%a) -15» 

(6 5%A+3 5%B) -1 10ft (50%A+5 0% 
B) -112ft (1 0 0%B) -117^ (100% 
B) - 1 2 Oft (1 0 0%A) t LTfTftofc (0 

5) 0 *5Ajaftfi^a-e*>ofc 0 *tr-K>* 



ttSf, *s) t?r*h=by^s:»*ufca, 

gsJO LT-f ^T(DH#£r 0 . 5ml OffiiKPS! Lfc 0 
ffittli# (77^'>3^ 55, 59. 60, 6 1. 6 
2) Jr2-^;V^yf^^;-/^TSDS-^!J7 
* 5 /WT S KyA««flcft U ®Sfc& Lfc»g*«:B 6 
/Tt. #I»tt**2 5kDa (77^'>3> 5 
5) , 29kDa {yyti/Bls 5 9, 6 0) , 3 0 
kDa (77^Vay 6 1, 6 2) (0*— ft^^ KS: 

[0 0 4 1]® natoBia 

NMC-G lJg*±fif3 3Jy h^Sr«V^T<0»J!<DK 

[0 0 4 2] 
[*1] 



(m g ) (U) 



(tf/ag) (%) 



SfB(YM-lO) 

S-200HR 



221 
217 



177X 10 3 8.OX10 2 



216X10" 



1.0X 10° 



126X1CT 7.3X10 J 
60.6 X 10 3 2.9X 10 4 



17.3 

>^7A(2i|) 2.12 
^A'J>HPLC 0.453 34.5X10 3 7.6X10 4 
j£ffif{PLC ^-^1:25,000 0.0003 * 1.84X 10 3 6.IX10 6 
^^529,000 0.0002 * 1.26X 10 3 6.3XI0 6 
ft-y-aaO.OOO 0.0011 * 4.85X10 3 4.4X 10 6 



100 
122 

71 
34 
20 



1.1 

0.7 
2.8 



1 

1.3 

9.1 

36 

95 
7,600 
7,900 
5,500 



[0 0 4 3] £ttflSte<DHJ£H:, ##«l^E«Ufc* 

IS, 1 0%?^I&ilEjli»Ki9W»4ix5«i: Ufc. S 
eKfiH2 8 0nm(C^lt-5K3t* 1. O^lmg/m 

[0 0 4 4] 

HJ£t*J2 GAF<D*«««IUafc»r5ffffl (1) 

© ^yrajaic^-r^iimffiiiffitt 

^yrSWfilc#Li|IS«EJlflftt«:WL-CV^6 (H7) . 

Ht«M»ttGAF«asra^f. 4*5^ y rinu»fc*n-5 



y^Sr^-r^^S:UfcB:^cO)»»iS 0 p piro^-c, s 

*^yri»iaic^5ii*fiat?stt«r««ufc. 

j££ta8(c^-f 0 H*«ttttGAFai*Sr«-ro EI7£ 
B8 0>tt*lc*3Vvc, 5 0%hy^*A^5^»9a 
*«Sr#*.5GAF»«»cSds*Cfc^tt, «TcoS* 

*oWfiflBW»ff^J: 9 G AFfi&*aEtt*«*fcr±« 

[0045] (2) i/yr»ia*l»(ffiJtflH4® 
GAFSrRaDLfcao^yrafis^agftsrw^fc. a 
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iMISrl 0%£t?DMEMJ*Jfif;:3 x 1 0 4 {i/m 1 £ 
fcSiSKSiifS** *0>5 0 0m 1 * 2 4 ftOJS*;/ 
U-h (LinbrotfcK, *B) ©#5rai^fcAiX, 3 0Pfi 
-t^«#!>^J: H40//1 <D%j&$:gm 
U *rfcfc3 4 0ji 1 ODMEM£8s*DLfc 0 ftlcHJg 

S:, **MkLfc9^l6iejliL}*Srl. 2 5%^tfDMEM 
#»t?5 0fSlCftlRLfcfiS«Sr5 0y U Sfc^UV 
SrPi:«»T?5 00^ g/m 1 fcfc5± 5 IdSflPLfc* 
$5 0/x 1 SrSKtoLfciwK £*>&a»tf;fro*&S$* 

&f£ofc. £T<o*3i/Wi* #NWbLfc!>^l&jeJL»*r 
1 . 2 5%^tfDMEM««Sl?ft!H*adS 5 0 0/ili: 

^§:3ml^DMEMt2»U 0. 5 m 1 <D 
0. 2%h!J:A>V£0. 0 1%EDTA^tfPBS 

-^«tf9JtS (=»-^-tt, ZMi) Sr^V^TJTS 
Lfc c *S*«:B9lc*1\ ^yr»IS«toGAFfc*» 
■r5r.i«cJ;9«li6JPW*c]t^l. 6 jg^ifJD Lfc 0 L 
j&» L^/< y >-£fe&P Lfc i: (c <fc 6 »*f*ft35»o fc 0 
[0 0 4 6] ( 3 ) it y T*iJia±imffiiiftttOSBf ^{b 

fco 1"ftfc*>, -®0^fy^5tEtLfc^ 

/^y vr^^^^-iSiSttft^yA* n-e f^77^ 
-Ti#bfrfcGAFffittH#£, INiMkUfc^^l&JWL 

fllSrl. 2 5%-&tfDMEM««"e8 0 0fflFtr**?Ufc 
ty^2 0/i 4. 8, 1 3, 1 

6, 1 9, 2 2, 2 5, 2 8, 3 1 *3±U*4 0 PSHMft 

SrJKSPLfc. 3«PlB«ic/^^hU *BJSfcSt9»* 
ftfc hy ^^A^^^vo^^^hSrffi^y^u-^ 

GAFBDtl 6frb 1 9«PM«fc H)f!?^5^ 

[0047] (4 ) mm^mmicM-r^m^mmm 

im#jni&^**BALB/3T3 cloneA31l 
Blc#U«*flKtffitt«r*LTV^*: (BID. 
ittGAFMtSt, ft*5«BFlBiaA3 

ffftofc. v^BALB/3T3c 1 oneA31» 
J!a$:5%fF4 1 lkS^tfDMEMitift"C^^^ 9 6^ 
JtufJP—^ls-h (¥J£) (CllJtfcfcO 2 x 1 0 
3 <@£7 5m1<0#«UwT*BUC, #*U 320. 
^J:0 5 0/il(O«aS:S*U #£:*A'te]fa«Sr& 
**V^DMEM«iftSrl 7 5/il»*nUfco 3-4 Bfg 



* 0>«L #fiMfc Lfc * S'J&JfcjfcJ* «: 1.25 %^tf DM 
EM^i&^^iC^Lfcx* M^>'7 P yK7)2 0/ilSr 
*!>a:M!:»!iD*-Wfe««Ufc. S4I« #!?x/H:i/i 
C i CO h y ^Af^^V (5Ci/mmol, lmCi/ml 
RCC Amersham) Sr^JltfS. S & 5 ~ 7 B£I8Jj£ifc L 
fco «**#93i>^S:JK)lml^)PBSTa»U 10 
0Ml^5%SDS7K»SKSriiaHlU 3 7t;-e-efcSkfi 

© 9 &£;ftfc 3 H-TdrI;£ i/V^ 3^%$^?- 

/i/*rBfe*-r5*fP*tfcEa<0»lttllftfcoV^T, 5Ci 

WaiMBftMSAS 1 fcStraiiJtiEitJgttSraSL 
fco ^©muni^to HtWttttGAFjiSS: 

*toHiuai2©»*i:»K, 5o%hy^^ 

A^^^v*oa*«Sr**.5GAF»S^|S^tfc 

«B&»ie^<Z)a[*iB»»fP«cJ:9GAFfia 
[0 04 8] 

(5) t hS^»jh.ffrt&»«Hc:»i-5ffffl 
gttffl 1 -®fcEttbfc*i6-C#b*tfc»«*Bg^ Ht, 

tt^ofc (HI 3) o HtfltttteGAFSfcttbFGF 

r5»*ffiJi^ttaTfcE«^5*ffiK:ttorfT4o 

ftfcfMMrtA*U6 (KTHUVESMB) -CfcSo * 

fc, mmmm&(D^mc\mr\c^^MTTTy±4 

■V— Jvw • • A/ n • / y y K(J. Immuno 

1. Methods), 93, 157 (1986) ] t^^p^SHSrJW*. 
fco BP*>, i^ft*6^$$t^TV^5HUVEaBa^0.002% 
EDTA ( K— M±345-01882) ^r^*t?0. 125% h 

T*-*BIStj)WtL, ^^ixfc^^^JI&W« 
**-/^^o^ htt) Sr2. 5%*tr. GITg 
flfi (0*$S|g398-OO515) *»645HUVEj|Blfi«*lC 
iSSLfco COllB!Bj^K^4hSlua*Sr3-^ 
-ffliaStfSJ«l (n^/v^-a ZMI) ^fflv^TgW 
WTOig^tC^Lfco 2X 1 0 3 fi(7>HU VERBIS 
Sr^tf 1 0 0 u 1 OHUVE»3!8®*&£\ 9 6 5t«* 
JUL (*^tt F9 6) fcflli, 3 7t-Ci§iUc (0 
AR»^-ft*^»J»**«CH- 1 61, C 
O a : 5%, 0 2 : 7%) 0 
S:HUVElBUia#»^iOxfc. S&ld^^yv 
tt) ^^SS5. 0ug/ml4^l2 0/ig/mll: 
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1. Otng/ml COMTT^S ( F— htfc 34 
101823) ^MUVEiSMlOO/zlM, 3 7*C 
-C4B*BB«flLfc 0 10%SDStKS?S (fil# 

mM 191-07145 ) JrlOOul JD*., 4 R$RIft&&iR 
ttfco SMTOt, KJS»*^tf9 6lA3g*m«:fiat 

* -7 U-h W^-T^y* MCC3 
41 ) Srffl^Tffl^Lfc. 
[0 0 4 9] (6) ?y hHW»6*llfi«**PC-l 

77 h»IW»fe»Bfi]lS*PC- 1 2ffljs«fc#ui« 

ffiiKSttSr^LT^fc (Ell 4) 0 H+««ttGAF» 

asr^i-, 4*5pc- 1 2\zmr^mMi&mm^(om& 

(i£JLT^I3«r5*fe"CtTftofc 0 GAF£#flMbLfc 
^j|iL}fS:l%-&tfRPMI -1 6 4 0J&»-ea3fcft 
RU -t£>5 0/zl£9 6^>T ^ n^U— H-Aft 
fc 0 RfcPC-l 2imiiaSr*«MtUfc^TjliL»S:l%^ 
trRPMl - 1 6 4 Oigiffif;: 1 0 6 f@/m 1 5 
K#i8<*ii\ *©»B#iBtt5 0j» 1 £9 
^f^D/W-h (A/N NuncftS, Roskilde, x 

(5Ci/mmoK 1 mCi/ml RCC Amersham) ^Ir^iP 
£&K:5BSIH#*Ut. ##«»lfi«:T itert 

[0 0 5 0] (7) JSttOSfett 
^ o yvir7rn-^ (Sftti!ffi) CL-6BCD2M 
NaClgffllJ^ (SU6«l©^ry>^l) ^ 100 

(HI 5) . BtiittGAFOftRftftSr/Tlt^ 
(8) fitStt : ^ttj^^*fflSa±tmS^ (a FGF) 

m&mm&to&mma* c b f g f) t^vrmmt 

tftaFGF^^^y^P-^gtliLWtgLbFG 
F^iMf I gGSrfflV^T^^^^^yn^/r^V^Srfi 1 
4ofc (Hi 6) o Ml 6ri>^JS<fc5K#H^I*a F 
G F t b F G F i (DKfcftfi^fcJ&i£tt«:5* £ 

[00 5 1] Htt«t| 3 

nmc-gi jwa^^-r* gaf a ejssj-ottK 

H160»Jl-efte)tbfc2 5 kDa GAF 3 0ug, 29 



kDa GAF 30ugft±tf30kDa GAF 60 

ProBlott^ >7flsls (Applied Biosystem 

(ATTOttSL J»S0 Srfljvvrgfi«rh5v;*7 
7~ Lfco ^ V^^^Sr2%PVP-36 OflSJS (2% 

# y tr^/nfn y y>-3 6 0) (s^^ttSL *h) 

Sr-^tf y y«tt*«—ftjfi (8 gNa C 1 , 0. 2g 
KC1, 1. 15g Na 2 HP0 4 , 0. 2g KH 2 P 
0 4 £l y v h/u<D7McSM»LpH7. 4tbfct>o) 

^Wk^^A+^y^A (Vector Lab tfcSL *H) *r 
1 0 m g/m 1 ^fift-C^tf 2%PVP-3 6 OSttfc: 

flfift (0. 5M NaCli:0. l%TritonX- 
10 0^2 5mMF^aiiig (pH7. 5)) 

-ca^Lfc dom 30) o *e>^ ^^^^ 

IB^W (Standard VectastainOftffiS) ABC*y 
K VectorLab ttSS!) Sr^tP y 

4 5#FflS<t 5 Loo«l,fcflL TNTgfffi^l 
fc (1 0£Kk 3 0)o 12mg 4-^nD-l-t 
y h-;^4ml /-/ls%mi J &tch<7>\C2 0m 1 
TN*gSf*& (0. 5M Na C 1 Sr&tf 2 5 mM b y * 
(pH7. 5)) tl3. 2MliBKft*iR* 

V^5**ftlBi^y a^Wktt, Genzymett 

*B) <D-fu h^-zKC^ot^IUCo GAF 

&N-^^t-*iifci, sDs-^yr^y^ 

18tC^-fo 2 5 kDa. 2 9 k D a jo^U 1 3 0 k D a 

4 k D a fc (t^> Lfco - o<DSOfc ± ^ 25k 

Da, 29kDaioJ;^30kDa GAFfCN-^y 
= KaWHB^#JP It v * 5 r t *ifc. 
[0 0 5 2] ^iS^j4 

sDs-^yr^y^r^ K^ttft»» (>i7c^ft 

T) *C¥-4 3iIOGAF (2 5kDa, 29kDa 
^3^153 0 kDa) ^U^yfy^y;^^ 

S) (Applied Biosystems th®, # 
A,y*A,=>7 % mm) tcK^^-fr. ^n^^Viy-^^ 
Vih— (^7*^4 7 3 A^fA, Applied B 

i o s y s t emsttK) SrffiV^T. 75 /&6B#l£>fl¥ 
«fS:fT4ofco ffiV^fcSeictt, 2 5 kDa GAF* 

6 0pmol, 2 9 kDa GAF^SpmoU 3 0 kDa G 
AF3&S5 5pmol-efoofc 0 #bnfcE^J«)tt*S:KT{r 
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15 10 15 16 

25 k D a Ala-Asp-Zi-Leu-Gly-Gln-Ser-Glu-Ala-Gly-Gly-Leu-Pro-X-Gly-Pro- 
20 21 

Ala-Val-Thr-Asp-Leu- (E5»J#* : 3 ) 

1 5 6 7 10 13 

29 k D a X-Gln-Asp-Ala-Val-Pro-Phe-Gly-Asn-Val-Pro- (Ser) -Leu- (E^J# 

#: 4) 

15 10 15 16 

30 k D a Z 2 -Gly-Glu-Val-Gly-Asn-Tyr-Phe-Gly-Val-Gln-Asp-Ala-Val-Pro-Phe 

20 23 
-Gly-Asn-Val-(Pro)-X-Leu-Leu- (EJ!l#-» : 5) 

[0053] mums 

GAF cDNAO^ v—~>yh ; £(Dl&mffi&l<DMVf 
MMW3V^btl±3 0 kDaGAFOr^y»BB5!ISr 

f+*0LfcT12O^y Uir^ K7*7^-2# (p 

rimer 1,2) &^$L Lfc Q 
10 



Z X = H i sSfcttP r oSr*-f-« 
Z 2 =L e u&fcl£A 1 a Sr*-f-. 

1 5 



30k D a GAF Z 2 Gly Glu Val Gly Asn Tyr Phe Gl y Val- 
primer 1: 5' -AAGGATCCGTIGGIAAYTAYTTYGG-3' (gffl&% : 6) 
11 15 20 23 

Gin Asp Ala Val Pro Phe Gly Asn Va l (Pro) X Leu Leu 
Primer2: 5' -MGAATTCACRTTICCRAAIGGIAC-3' (gffl&*lr : 7) 
Z 2 =Leu *fcte Ala Sr^-f, I: Inosine Y=T/C, R=A/G 



1/— h £ L~C PCR (polymerase clai 
n reaction) fcjfc (Mu 1 1 i s , K, B t 
Fuloora, F. A. ^VyX << V ^V*?^^ 
n (Academic press) 1 5 3 
3 51, 1 9 8 7) £?TofCo (Gene Amp (Sft 
BSti) DNA Amplification Reag 
entK* t (v'-^^tt, *H) y/ADNA 1m 
glc^LT, z/7^-1, 2£*rtl^tv5 6 OngiD 
X., 10 0*1 ^SiSffi^Amp 1 i T a q (g®F& 
80 (f-**tt, *H) 2. 5^yhtfflLT9 
4tl#, 50t2», 7 2t3^DNA^W^ 
/U£ 2 5 M< 0 & Lfc 0 ^OKJESttrt-ol^T. T^U/u 
Ky^m^flcKSrtTl/^fflS^SfiS (6 3 bp) <D 
WtfSrEWtU *©£XEWfc*BffLfcfc;i*. TIB© 

5' — GG ATC CGTGGGG AACT ATTTCG 
GGGTGCAGGATGCGGTCCCCTTCGG 
C AACG T G AATT C — 3' (E59#* : 8) 
roEWSrfcirlCLTS*, (pr 
obe 1, 2) fcfl^tfLfc. 
probel 5' -TGG GGAAC TATTT CG 
GGGTGCAGGATGCGG-3' (EJIJS* : 
9) 

probe2 5' - A CG TTG C C G AAGGGG 
ACCGCATCCTGCACC-S' (EJUS*: 1 



0) 

-#fc hfi&S*|Oft««JB!iamRNA<tD^J*Lfcc 
DNA?:pCD^^- [Ok a y a ma 
7— • ir/V • /^><^-n v?— (Mo 1 e c u 1 a r C e 
11 Biology), _3, 280 (1 9 8 3) # 

m) \mfr&A,x~ft&Ltz±ffimx 1776 l 

fc c DNA7^/7 y — SrN ational Inst 
itute of Child Health and 
Human Development. Bethes 
da, U. S. AOBBUjfl|±J;9^#SrS*tfco -<^>c 
DNA7^f 7*7 y — <t *9 T/ls% y & (B i r nbo i 
m. H. C. & Doly. J. *9 \s4 - T*sy 
X • y i^— ^ (NucleicAcids Resea 
rch) , 1, 1513 (197 9)] "CT^** KD 
NA^ttfflU rODNAt^KDHlttUSSfeS*. 
J&2X10 5 fiOc 1 on e ± 9 ftS*»«DH 1 «M& 

[0 0 5 4] ±E*»ISDHlSrfliV^fccDNA5^y 
7 y — %~ hu±juu—^y^/u^— uyaKTtt* H 
ATF7>f/^-) ±fc#9l X 1 0 s c 1 o n e/7>( 

/u^— tftSiStci oft**, z<ny j/^f—Z^x 

±©*»BS:0. 5N NaOHSSflS^U 
Btti^ttLfcT'^S KDNASr7^/u^-±tcH3£L 
[Crunste in. M. & Hogness, 
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D, S. , Pr oc Natl Acad. S c 1 . U 
SA 7_2, 8961 (1 9 7 5) ), 
[0 0 5 5] BJIBfc^&jaLfcp r o b e 1, 2 Ico^ 
TT4^!J5^^f- K*-*— £<t V- 32 P AT P t 
\£ZV, 5' ^l£ 32 P£>»AU mbSr^n-^t 

£^fc 0 ^Sl&tt, 10/iCi <D7v-7$:$tt 5 x 
SSPE (180mM NaCK 1 OmM N a H 2 P 
0 4 . lmM EDTA (pH7. 4) ) / SXDenha 
rdt' s, 0. 1%SDS, 1 0 0 n g/ml^ffif-^ 
*fDNAS»l 0ml*T\ 5 5t 1 6 B#IW?tV\ SJ£ 
|7^;^-i:5XSSC (0. 1 5M NaCK 
0. 015M Sodium citrate] 0. 1 

%sDs»ifc-c£ia-c3isj£e>fc6 0^3 0 #1*020 

fti^Lfc [T. man i a t i "Molecul 
ar Cloning" Cold Spling Ha 
rbor Laboratory, P. 309 (198 
2) } . 

[0 0 5 6] m^Ltzy^/^^-^^y^^-h^y 

x 1 0 6 ^ p - V J: <9 - iKO/n - LTSiS-r 
£2«£#fc 0 r*L&2«J:9:^7;*S KDNASrT^ 
#!)}£ (fflffl) icioTttttifflKLfCo ^y^^KDN 
A^OcDNAffl^SrMlfiSSlB a mH I \c£<9®Vm 
U T^fn-^^Htftacft'C^iS-rai. 2»&*<£> 
cDNAttV^-f^fcJKll. 5 5Kb<Z)H«fi&*Ut. t£ 

ft^-^Olft (Escherichia coli 
DH-1/pGAFl) fc^Sft*?'?** KWcD 
N AflS^iSSEMSrS^ * ^ K^«ff 
Jfcifc (J. Mess ingb, W • Tv'yX 
• U f— f-, _9, 309 (1981)) taoT^l 
tc 0 iOSmsm (E5!##: 2) *3±tf*aSBMd»b 

ts^Sftars/MByij (e?ij#-^: 1) «rHi9^ 

Lfc 0 pGAF 1 K'&StlS cDNAg&^tel 4 9 3bp 

3' «milRfi«&Vp o 1 yAl^-C^t = - 
K£ixT^fcT5/»E^2 0 8 7S/BrCfc!K r 
©EW*KN3ldBEai$Wf (Sifc#J4) iciOHfesMc 
£;h,fc3 0kDa, 2 9kDa, 2 5 k D a <DgfJ$#7 5 
SWeSfflft't'tXiSXtlX^iZ. -» (2 5kDatf>l 
fi^Al a, 29kDa(D12ftOSer, 3 0kDa 
<D2 3ftOLe u) , S&OT5/»»*f (^JE^J 4 ) 

"C»btttEWt«»-r*r s y BEfljPa- KStir 

tt*fc**.*1-V*N*iB, feSV^ttl 0»»Sr«iTIBI 

^S^fcffl»"e*>0. cDNAJ;9«££ftfcE?'J<s>* 
aSjEU^fcot**. 6*1,5. 



[0 0 5 7] HjftW 6 GAF^n- K~f 5 if g^Offr 

(1) GAFOCOS-7lWia-C<DJSa 
f;!/COS-7j|Ml 0%NU-S e r urn (Col 
abora t i veResearchtt) Sr^tf I MD 

1#S9 6 x 1 0 5 «§aLfc o ^H^lk^cOIMDM 

<&ftJO*ffi (B. S e e d fe, Pro 
c. Natl, Acad, Sci. USA 5 2 : 3 3 

6 5 (1 9 8 7)] l£t£V\ ~fy?*%. KpGAF 1 <DT> 
N A 2 ix gStfl OnHOO/i g / ml COD E A E — 
d e x t r a n t *^tfSJC»«*PI»bi»JIS^aSM L 
it, 3 7 < tTMB#IW>f V*^-v-3 VLfc«Kl2#IB 
DMSO^SSrffoyto ^il0%NU-Serum 

7 2*|ffla^a^*ixfcGAFS:^tf*»S:*«e>fc. * 

^tcx^ yi/=.&fcf9 1. smi^y^Kjaffita^tt* 

*tr^ia^lpIlDiUfc 0 pGAFl^h7^7x^M 

fccos 7iisBJia^*«±fttK^yrajiait«[{E5tstt 

J&MftttiStlfco GAF cDNA36S^4tLTV^)SV^^ 

Kit©:/?** KpCDXSh7^7i^Hfc 
COS-7MS. *fc h7^7x^ hb#^M&<Dig 
*±»*ttt^ttttU$tl*d»ofc (12 0) o 

KW£2*fcJ;tfiB^SffiS&^ 

(OlSfd^pGAF lOc DNA^GAFjrn- KLT 
^3£fcas»R$ftS£itfc:, COSafitcDNA 

[0 0 5 8] (2) GAFOCHOffljfi-TWjBSl 
(a) ^ffi^y^^ KpDGAFl©** 

KpGAF 1 *SJRH*B amH I^ffllffU 1. 5 5 

k b<DDNAmK%mffii,tco »**ms;b^* 

-pTB3 9 9 (ir/U • * h5^-V — • T> K • 7r 
V^aV (Cell Struct. Funct. 12:205 (1987)) £r 
WJIS**BamHI-CSJ»rLI L-2 cDNA««S:R 
£Lfc^. fifTfEtOGAF cDNA 1. 5 5kb^ 
^rJfAL-C, Abelson -Tp^fijfalStMA'* (MuL 
V) LTR^TMM'CGAF cDNA^ 
KpRGB 1 2S:fi|^Lfco 
$P>(C, r*t«rfBB»*Sa i l I-Hi ndlll-eWW 

(A) */NA^^-^t KnJiWBc** 

(DHFR) Mffl7 P 7^U f pTB3 4 8 Cir/l- • ^ 

h7^^^— • TV K • 7r^^3 ^ (Cell Struct. 
Funct. 12:205 (1987)) CD S V 4 0 /p^-^-J:! 

Cfc^Sa 1 I -H i n dlllSRffi^Jf ALT, 

5 KpDGAF l*««Lfco 7 P 7^^ KpDGAFl 

<35**HS:BI2 ltC7^i- 0 
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[0 0 5 9] (b) CHOittfifc*5ttSaSS 
CHO d h f r ■ «M&& 1 0 W^teJSjkfc&^tf H a m 

u SB, iai««i-e«f«**tfc. 2^iB*cy^»* 

/l^t>Ajfc (Graham 5>, n n i^— (Virolozy) 52, 
456 (1973))(C1 <fc 9 7":7* ^ KpDGAF 1 DNA10 

LfcfL «^35Mg/ml/pyyil 0%S#fF 
CS££tfDMEMigirC9 6*:^^n:/u- h (N 
unctt) fciffltU 3-4 0&©#flKE**fi : V\ 
v^<od»Odh f r+ Jgjfe**Sr31^Lfco rixib£r 
35/z g/m l^yyt 5%F C S £^trDMEMJg 
i-C2 4^^D^l/-h (Linbro, Flowtfc) (C^ 
U *^n-^Sr#*Lfc 0 EMSL ffl^fc»3 5/i 
g/m l^nyvi 5%FC S*^tfDMEMJSflS"t»fc 
So rft&O^n — :x<D5*>GAFfc^6&g£LT^ 

U * FF^t-F (MTX) ffi££r3f£iSg (0. 
1, 1, 1 0 »M) \Z±.tft£tfib. 1 0/zM MTXl 
tt**»#UGAF»e^<Oit«S:tt!&*5o 
©**±«f«flC&4tL5GAFSttSria2 2tc*i" 0 M 

AFffitt©i«l/^n-ySraRU tSm<0HML1tJZf^ 
mGAFM^Mt LTflfc&U GAF^SSMJKffl^ 

[0 0 6 0] Hig#j7 GAFae^»Aicj:a^^^ 

^2 GAFae^Ai- 



BALB/c 3T3*US0»9HEtfe 

(1) GAF»affl^7^5 KpRGBl 21018 
S6»«6KlE«Lfc:/5;*$ KpRGBl 2&GAF3S 

tli, GAF cDNA^yt-F©4v^5^^ Kp 
TB 1 0 5 5*fflt^fco 

(2) BALB/c 3T3JWS<Dl£fCie& 
v^BALB/3T3cloneA31 (ih/^P — 
>A 3 1 — 1 — 1 (Kakunaga iNf^v* (Scienc 
e) 209, 505 (1980) ) , Dr. K. Kakunaga 

Sttfc) J 1 0%W&^tPDMEM^JfitIi6 c 

(Graham ^ n n i^- (Virolozy) 52, 456 (1 
973))tCj: fpT'^^^ KpRGBl 2&5l/M*pTB 1 

0 5 5*1, 2, 5*5±tM 0m g, -ttb-PiX h 9 
7^ h LfCo 3 7 e CTM^FPfl-Y>'^^-<- h Lfcft, 

1 5 %^ y ir n -A'^fr PBS gffiT* 3 U 
fc 0 5%4 : lfiL^^ifDMEMi#*-e3-'4 BSiC^i 

£@£Lfc 0 *«sft, af^1f»ttt?2 0»mftfeLfc. 
X.fc 0 2 (C^-t-o GAFSe^-KlMu J2o 

[0 0 6 1] 

£A3 l*BiaO7d~*^JI0^ 



^7^^ K 




^ hbfcDNA* 


Ug) 




0 1 


2 5 


1 0 


pTB 1 0 5 5 


0* N. T. 


0 N. T. 


0 


pRGB 1 2 


0 3 


2 8 2 5 


3 3 



N. T. 
$«0!I8 

(1) GAF^ilt^M 

(a) GAF»affl^7^5KpETGAFl©«* 

m^mm 5 e> tut gaf <o±fi? s ae* 

7^^KpGAFl Sr«JIS**Kp n I-BamHlt 
9)»U 1. 2 5kb©cDNA»tf*lWiUt. - 
* % T7^n*-#-«r£fr:/5;*$ KpET3-c«r 
Mfi**NdeI-BamHItffll(fU 4. 6kbO 
DNA£¥S£U ^(CtfjfBcOGAF cDNA 1. 2 
SkbSf/tt, »»GAF*y^N*H©Leu« 
CMe ttfSESail^LfcDNAKfr (Ndel-K 
p n I ) ( (EW#*1 1] *5J:tJe 0BM#* 1 2) ) 
SrJfALT. 17^^-^871^ GAF c 
DNA§r^m^^:#S%^^7^^ KpETGAF 1 
SrlMKLfc. KpETGAF 1<0«*H«:B 2 

3 \C^-to :o^7^$ Ktffl^r*»iMM2 9 4 



(DE3) / P LysS»Mt5:iia!), G 
AFfrjB^-f SflggfeglftE. 1 MM2 94 (D 

E3) /pLysS, pETGAFlSrflfc, #&ftfc 
MM2 9 4 (DE3) /pLysS, pETGAFl* 
LBW^tU ^y7 9 nbVu-^-D(-)-5 L ^ 
7* h*>K (fP**ESI «*) , 0*) -e»a*«»ufc 
«*«2 0 0i* l#y$^«#£»ffi^a«£GAF 
«S©N*^»S:B8«i-59**aGAFaKy ^n- 
-Jv^ifott (X5 0 0f&^3K) MV^x^^y^py 

fc (02 4) o GAF cDNA©£4JxfttV/5*5 
KpET3-cKi5JgRte**MM2 9 4 (DE3) 
/pLysS, pET3-c-Cttr^>KttSiSix 

[0 0 6 2] (2) »-Cl4W:tFGAF (r 
hGAF) (??atrj 

J£. c o 1 i MM 2 94 (DE3) /pLysS, pE 
TGAFlSrSOMg/mlOTyfi/J V*3iWl 0 
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A*fcT3 7t-eS*5««Lfc. J&^$<OKlett 
2 Oi:lLfcl**N y^nbVw-jS-D (-) 
h$/KSr«*»*0. 4mMlilfc5J:5K: 

1 y <y h/Wig«$<fc >9 . Si? (6,00 OlHlg/^ 
10M) fc±9*»fc*#«\ 7k±l-r, 8 0mlO 
2mM (p-75 ^/7x^) *9>7*>Vtm)V 7 

B#) , 10 0/ig/ml©SPS9/f-A (£flS^I 
**a£tft *J0 , tiiXfO. lMA**^tr2 0m 

Mhv ^mmmmx-mm^4X:\zx 1 mmm*it&, 

^ftaLTiBtf&ftS (BRANSON tfcSL SONIFIER (Sfl: 
]8I£) , CELL DISRUPTOR 200 Utfj8fcT2# 

B) tfco *B«ttta**17,000lHHE/^ 4 0 4>B© 

[0 0 6 3] (3) hGAF (rh 

GAF) <0»S 

1 y 5/ h/KO*#«J:9?#6ttfc8 Om l (D^m&i&tti 

4°C\CX 1 g««C«Lfc 0 ^1 7 0 0 00^/ 
4 0£IB©a*fcT±Jt&#fc. 

^ry^l"C»e>*ifcl 0 Oml<Z>Si>_b«fSr. hbfr 
Cft 2 5 %£&?nffit^£r<a if 2 0 mM h y 
(pH7. 6) -CVflfrffcLfc Butyl-Toyopearl 650 M 
K7KS|5 0mK rtg2. 5cmX^10c 
m, *yH*5t£tt», MM) fc»Ufc (80ml/S 

4t) o 12. 5%«Sft«IER& 2mM aPMSF 
Sr-&&2 0mMby^ift»a«« (pH7. 6) 

15%^y*iryv, 0. 1%CHAPS 
*5«tr;2mM a PMS Ffc^tf 2 OmMhy 

(pH7. 6) ^-r hGAFS6fc£triB#S:#fc 



(8 0ml/Wl 10ml/77^^y, 4t) 
(H2 5) o 

n-?Y?y7<<*- 

7s^yf2X<Dx hGAFB6*^biB$i' (^^a 
y4 4A»b4 7) A'Lfc (4 0ml) 0 :©40 

m 1 <Dm&<Ooh3 6m 1 S\ HR-8 94 (fti8m 
mXg^ 5 Omm, BgftSX. 0*) £3£B Lfc^iSfS 
ft^n-^ h?y7 4— (Gilson Medical Electronicstt 

8. 7y>x)\cfrtftc 0 i/s?yK»«ifcfcA;B<l 
it, Nac 1 <Z>»«SrSG»ft*^Jb#*ii:S r. ic J: 0 , 
«Ej£2ml /#XmML#m (2ml/77^^3y) 
Ltc 0 ffl^fcttflfttttAdSO. 4M NaCK 0. 1 
%CHAPSi 1 Vt^tf 1 OmMhy^ 

ttRttffiffi (pH7. 6) -C, B^2M Nad, 
0. l%CHAPSt 1 5%i7*y ± y VSr-^tf 1 OmM 

7j*\tmctz-rtte*)xft'otc 0 -tftfrhoft (ioo 

%A) -7 0 55- (7 5%A+2 5%B) -7 5# (10 
0%B) -80» (10 0%B) -8 5# (10 0% 
A) £LT?Tofc (12 6) o #5Affl*tt£ffl"C&o 
fc. 

[0064] mQ<Dmmm#<Di a 1 ^2-^/v^7 p h 

St (^Ml2. 5%) , «ffe6Lfce**BI2 7 

2 7kDaO*-ft^KS:4x.fc. ^f:^ 
<£>2 7 kDafc/ue^N^^^^'r^^f-^GA 

f tk y ^ n —r/mikm xmm £ nfc D (@2 8) 0 7 

7^^3>2 7H4 2 4:^— ^Lfc« 
[0 0 6 5] (4) fftSa>£» 

1 y y h/K0E. c o 1 i MM 2 9 4 (DE 3) /p 
LysS, p ETGAF 1 bffilBLfc r hGA 

F Offi9tOi9Kl«rS 3 tClS-fo 



^3 













mm 
















(mg) 


(U) 


(U/mg) 


(%) 






672 


4. 16X10 7 


6. 19X10 4 


100 


i 




210 


4. 35X10 7 


2. 07 X 10 s 


105 


3.3 


Butyl-Toyopearl 


37.6 


4. 10X10 6 


1.09X10 5 


10 


1.8 


y >HPLC 


4.5 


3.31X10 6 


7. 35X10 5 


8.0 


12 



5 */ y<o i o o %m *) io%? isMsyitkffi lc 
.fcOStfcSftStti Lfc. ®6R£f4Mi c r oBCA 
(PIERCEm (wit), ?^lM?T 



[0 0 6 6] 

(i) ?vTmM\ztti-zi$mi&mm& 

nmm8- O) ICl2«Lfc*ffiT#p5nfcr hGAF 
14, ^yTlBiafc#UJi«MEJIiSttSr#U'CV^i (H2 
9) o H+«*HtGAFJ|*«ra*i-. Ziii^JJTiUfiK 
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(2) mmtt&fc*tr&mit&Mm& 

mMWS- (3) «clB«Lfc*j5fe-e#e>*ifcr hGAF 
tt, H*S^)WJ5a-7^^BALB/3T3 c 1 o n e A3 
HMa^»U«*«J!ISttSr*LTV^fc (B3 0) . El 
*«#ttGAF*«Sr^1-. ft*5«»*iBBiaA 3 1 \ZM 
"TSJtWiEJtflHt^ailS^ov^-Ctt, **«2- (4) 
t?!3« Lfc*SJc«o r fro fc. 

(3) ?vhik t g¥-mffimmmi-z>mm{R:mm& 
mmms- o) icis«ufc^fe-e#e>tbfcr hgaf 

V\fc (H3 1) o H+«ttttGAF»««:*-ro **39 

ift-e^V^9 6Jt^^n^^^— ^u-h (3pj£) 
1 Jt&fcO 3X1 0 3 <l£rl 0 0 m 1 cOjgjftiCTffiSb 
T#*U §0. #!?x;1/J;!)8 0m 1 
#^*/i/(cjfcj(fS:-&43tv^— ^MEM^aSrl 8 0 
MlSiQLfc, 2 0P^*U:^^!)x;vJ:?)2Om 

2 0 m 1 Sr*»?3i/KcaSin«-BftJS#Ufco aw. 

u C i (D hUf (5 C i /m 

moK lmC i/ml RCC Amersham) 

ffififtSrS*^, #9*^1 0 0 /z 1(00. 5 MI/V 
yiO. 0 1 %EDTA?rttfPB SSr**PU 

(Flow laboratonestfcSL Virginia, USA)£rffi^T 
[0 0 6 7] 

(4) t h^v^jhffrt&aiiaicwraf^ffl 

HJ£#J8- (3) (C|a«Ufc*fe"C#biXfcr hGAF 

t F5v>#jiLffrtAttia«c#Lrita[ffia!?sttS:*r 

UC^&!&»ofc (13 2) o H+SMlllllGAFTtfcttb 
FGFOfcA/SfcSSrSI-. 4S3t hS^SMLgrt&JB 

(5) lcE«Lfc*lfefcaoTffofc. 
[0 0 6 8] 

(5) r hGAF©e»#*3n^-JpiJ*E3^ISftt 
BALB/c**^£*#ltJIM&tt, 2 0%^>J&JSlh 
ft (FCS) tf^f^^7WM^j|i (IMD 
M) \C2X1 0 7 m/ml tteZ>£o\cmML, FCS 

mm-. 



#tt*te#«JNMSHU I MDMT- 3 laljfcj*- Lfc&SUfclC 
ttLfc 0 $HflS£r 1 %NeutridomaSP(boehringer mannheim 
ttJitlMDMKBiBU fcMJ^yffyFGAF 
(rhGAF) tttfcl X 1 0 5 ifo9 6 Jt^piS^ 
I'— hfcflMILfco rhGAFttO. 6M NaCl, 

i5%^ytyy, o. i%chaps, iomM t 

ris-HCl (pH7. 6 ) l£ 1 2 5 // g/ml*i!| 
Lfct><£>£: I MDM"CtRltffiffl l N GAFSr&** 

^r/^yha^t Ltv<)7 JJ ^>t^>- h I L 
-3 (m r IL-3) (Genzymett) SrffiV^fc, 
S\ 3 7t, 5%C0 2 ££tf£ft^#£T"T»4 Bflflttf 
*L/c 0 %<D'&, 5mg/ml MTT (SIGMAtt)^W 

pbs^m20// ifflu 3 7^5 mrmmL 

fco 10%SDS, 0. 01N HC 1 jSJKSrl 0 0 /i 
18&&DU 3 7X:^^b\Cl^ y^ra^-HftS, 
5 9 0 nm«S«U WBttl&OiiJBSrBI^ 
!3 3 3(c^tfCo — ra«{cBIJ4Lfc»IJSS:3 7*t. 
5 % C 0 2 Sr-g-tf £ft0>#feT"C 7 0 m#4l 5 % 
^^;vr;vft KttPB S8«Sr 5 0 ^ 1 8s#p LT 
2 0 0 0 rpm"C5»IBi^U fflHSSrHfeLfco 0. 
lMyy^igfffR (pH6. 0) Tir^ 

±#, 14 9IM) l£TBS«£&£U d/v&fc 
<9 Og:a«»«rffil*K«ttT"C»K., SI 3 4 (-^ Lfz 0 
Zti*><Dl$m*b* r hGAFKI^£*#MMS£^ 

l£ tfMB L T r oftUS SrflMtfiMfc * * £ iStt# fo 6 £ t # 

[0 0 6 9] 
[0 0 7 0] 

[e#»] 

BB5lJ#-g-(SEQ ID NO) : 1 

(SEQUENCE LENGTH) : 208 
KJfl0>SS (SEQUENCE TYPE) : T^/& (amino acid) 
h n i/— (TOPOLOGY) : jff«tt (linear) 
ea^iJtOaS (MOLECULE TYPE) : 9lss<99. (protein) 
W^irx^^yWE^KHIPOTHTICAL) : No 
(ORIGINAL SOURCE) 
(ORGANISM) : Homo sapiens 
✓V/o*>f ^(HAPLO TYPE) : 2n 
igjf&<£>g$i (TISSUE TYPE) : skin 
M&Olftlf (CELL TYPE) : fibroblast 
BS?jBjH(IMMIDIATE SOURCE) : 

y4^fy x ) (LIBRARY) : Human foreskin cDNA libra 
ry 

^n — ^ife (CLONE) : pGAFl 
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Gin Asp Ala 
15 

Pro Val Leu 
30 

Pro Arg Gly 

Arg Arg Arg 

Pro Asn Gly 
80 

lie Leu Glu 
95 

Val Asp Ser 
110 

Gly Ser Glu 



Met Ala Pro Leu Gly Glu Val Gly Asn Tyr Phe Gly Val 

5 10 
Val Pro Phe Gly Asn Val Pro Val Leu Pro Val Asp Ser 

20 25 
Leu Ser Asp His Leu Gly Gin Ser Glu Ala Gly Gly Leu 
35 40 45 

Pro Ala Val Thr Asp Leu Asp His Leu Lys Gly He Leu 

50 55 60 

Gin Leu Tyr Cys Arg Thr Gly Phe His Leu Glu He Phe 
65 70 75 

Thr lie Gin Gly Thr Arg Lys Asp His Ser Arg Phe Gly 

85 90 
Phe He Ser lie Ala Val Gly Leu Val Ser He Arg Gly 

100 105 
Gly Leu Tyr Leu Gly Met Asn Glu Lys Gly Glu Leu Tyr 
115 120 125 

Lys Leu Thr Gin Glu Cys Val Phe Arg Glu Gin Phe Glu 

130 135 140 

Tyr Asn Thr Tyr Ser Ser Asn Leu Tyr Lys His Val Asp 
145 150 155 

Arg Tyr Tyr Val Ala Leu Asn Lys Asp Gly Thr Pro Arg 

165 170 
Arg Thr Lys Arg His Gin Lys Phe Thr His Phe Leu Pro 

180 185 
Asp Pro Asp Lys Val Pro Glu Leu Tyr Lys Asp He Leu 



195 200 
[0 0 7 1 ] gg?iJ#-*HSEQ ID NO) : 2 
E^JcOfiS (SEQUENCE LENGTH) : 1493 

(SEQUENCE TYPE) : (nucleic acid) 
ffiOfc(STRANDEDNESS) : (double) 
h tK n v^— (TOPOLOGY) : (linear) 
&l<D®m (MOLECULE TYPE) : cDNA to mRNA 
^4 tf-t-T 4 fJ/^SM (HIPOTHTICAL) : N o 
T V^Hr y 7> (ANTI-SENCE) : N o 
j&M (ORIGINAL SOURCE) 

Effl: 

TGAAACAGCA 
TTCTCTCTCT 
TCCTGGGTTG 
GGCTCCCTTA 
TGTGCCCGTG 
AGCAGGGGGG 
CAGGCGGAGG 
TATCCAGGGA 
AGTGGGCCTG 
GGGGGAGCTG 
AGAAAACTGG 
ATACTATGTT 
CCAGAAATTC 
TAAGGATATT 



Glu Asn Trp 

Thr Gly Arg 
160 

Glu Gly Thr 
175 

Arg Pro Val 
190 

Ser Gin Ser 
205 o 

(ORGANISM) : Homo sapiens 
:/(HAPL0 TYPE) : 2n 
fflM?>WM (TISSUE TYPE) : skin 
Ma<£>SS(CELL TYPE) fibroblast 
6Sgjg (IMMIDI ATE SOURCE) : 
94 77})—% (LIBRARY) : Human foreskin cDNA libra 
ry 



(CLONE) 


: pGAFl 




GAAGAAAAGA 


ACCTTTTTTT 


60 


GATATACCTC 


GCCTAATATC 


120 


CAAAAGCCGA 


GTCCTCTGAT 


180 


GATGCGGTAC 


CGTTTGGGAA 


240 


GACCACCTGG 


GTCAGTCCGA 


300 


GATCATTTAA 


AGGGGATTCT 


360 


GAAATCTTCC 


CCAATGGTAC 


420 


CTGGAATTTA 


TCAGTATAGC 


480 


TACCTCGGGA 


TGAATGAGAA 


540 


GTATTCAGAG 


AACAGTTCGA 


600 


CACGTGGACA 


CTGGAAGGCG 


660 


GGGACTAGGA 


CTAAACGGCA 


720 


GACAAAGTAC 


CTGAACTGTA 


780 


CACTTGAGCC 


CTTAAAAAAG 


840 



GATTACTTTT ATTTATGCAT TTAATGGATT 
CTCTGCAACT GCAGTAAGGG AGGGGAGTTG 
ACACCATCAT TATTGTTTAT TCTTGTGCTC 
GGTGAAGTTG GGAACTATTT CGGTGTGCAG 
TTGCCGGTGG ACAGCCCGGT TTTGTTAAGT 
CTCCCCAGGG GACCCGCAGT CACGGACTTG 
CAGCTATACT GCAGGACTGG ATTTCACTTA 
ACCAGGAAAG ACCACAGCCG ATTTGGCATT 
GTCAGCATTC GAGGCGTGGA CAGTGGACTC 
TATGGATCAG AAAAACTAAC CCAAGAGTGT 
TATAATACGT ACTCGTCAAA CCTATATAAG 
GCATTAAATA AAGATGGGAC CCCGAGAGAA 
ACACATTTTT TACCTAGACC AGTGGACCCC 
CTAAGCCAAA GTTGACAAAG ACAATTTCTT 
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TAACCACTAT AAAGGTTTCA CGCGGTGGGT 
CTCCACTGTT GCCAAACTTT GTCGCATGCA 
TGCTGATTTT GTTCTGCACT TAAAGGCTTC 
CTTGATTTAT CATGAGAGAA GAGGAGAGAG 
GTGTGTGTGT GTGTGTGTGT GTGTGTGTGT 
AGAGCAAAAG GACTGCGGCC TGATGCATGC 
AGTTGTACTT CATCCTATAT CAGCACAGCT 
GGTGGCCTGC GCGAGGGTGC AGTCTTACTT 
CATCGCAGTG AACTTAAAGC AAAGACCTCT 
AAATAAAAAA AGTTAAATTT ATTTATAGAA 
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
[0 0 7 2] K#I#^(SEQ ID NO) : 3 

E?!IOfiS (SEQUENCE LENGTH) : 21 

E£!l <D S (SEQUENCE TYPE) : T^/m (amino acid) 

M<OWt (STRANDEDNESS) : — (single) 
h^n^- (TOPOLOGY) : BJWfc (linear) 

E£'J<£>S?g (MOLECULE TYPE) : ^V/^R (protein) 

Wtf^X^A'E^HIPOTHTICAL) : No 

T>^-t?:x;*(ANTI-SENCE) : No 

yy#*> b M (FRAGMENT TYPE) : N-terminal fragment 

jBK (ORIGINAL SOURCE) 

• SfiJU: 

Ala Asp Xaa Leu Gly Gin Ser Glu 
5 

Ala Val Thr Asp Leu 
20 o 

[0 0 7 3] E#I#"8-(SEQ ID NO) : 4 
H&l<DS:& (SEQUENCE LENGTH) : 13 
EJIIOS! (SEQUENCE TYPE) zT^/St (amino acid) 
$k<0%k (STRANDEDNESS) : — (single) 

h zft n (TOPOLOGY) : fift^ (linear) 
ffiPWMM (MOLECULE TYPE) : (protein) 
W^ir-r^^/VE^J(HIPOTHTICAL) : No 
T^f-feV^(ANTI-SENCE) : No 
yy^^>bM (FRAGMENT TYPE) : N-terminal fragment 
fiR (ORIGINAL SOURCE) 

E^J: 

Xaa Gin Asp Ala Val Pro Phe Gly 
5 

[0 0 7 4] E?'J#-J§-(SEQ ID NO) : 5 
E#l<0fiS (SEQUENCE LENGTH) : 23 
m\l<Dm (SEQUENCE TYPE) :T$/Wt (amino acid) 
$k<£>W (STRANDEDNESS) : — #<R (single) 
b^n^- (TOPOLOGY) : (linear) 
&n<onm (MOLECULE TYPE) : 9"yW& (protein) 
W #irx 4 X/l&Ji (HIPOTHTICAL) : N o 
77^V MS (FRAGMENT TYPE) : N-terminal fragment 
mm (ORIGINAL SOURCE) 

(ORGANISM) : Homo sapiens 
Efll: 



TCTTATTGAT TCGCTGTGTC ATCACATCAG 900 
TAATGTATGA TGGAGGCTTG GATGGGAATA 960 
TCCTCCTGGA GGGCTGCCTA GGGCCACTTG 1020 
AGAGAGACTG AGCGCTAGGA GTGTGTGTAT 1080 
ATGTGTGTAG CGGGAGATGT GGGCGGAGCG 1140 
TGGAAAAAGA CACGCTTTTC ATTTCTGATC 1200 
GCCATACTTC GACTTATCAG GATTCTGGCT 1260 
AAAAGACTTT CAGTTAATTC TCACTGGTAT 1320 
TAGTAAAAAA TAAAAAAAAA TAAAAAATAA 1380 
ATTCCAAAAA AAAAAAAAAA AAAAAAAAAA 1440 
AAAAAAAAAA AAAAAAAAAA AAA 1493 c 
(ORGANISM) : Homo sapiens 

/^n^T^HAPLO TYPE) : 2n 

W$fc<£>WM (TISSUE TYPE) : brain 
(CELL TYPE) : glioma 

±/Uy>f ^(CELL LINE) : NMC-G1 

E5«<04#» (FEATURE) 

#«*ft^Lfc*ife(IDENTIFICATION METHOD) : E 
3 Xaa= His ^fcte Pro 
14 Xaa= undetermined 



Ala Gly Gly Leu Pro Xaa Gly Pro 
10 15 



(ORGANISM) : Homo sapiens 
^:/n^:/(HAPLO TYPE) : 2n 
mM<vm& (TISSUE TYPE) : brain 
M&CDffig(CELL TYPE) : glioma 
±;Vy4 ^(CELL LINE) : NMC-G1 
E?IJ^4*gS: (FEATURE) 
1 Xaa = undetermined 
12 (Ser) = predicted 

^®^r*^Lfc*fe(IDENTIFICATION METHOD) : E 



Asn Val Pro (Ser) Leu 
10. 

✓v/n^^fflAPLO TYPE) : 2n 
jTO^a«(TISSUE TYPE) : brain 
ffim<DWm (CELL TYPE) : glioma 
ir/W^ XCELL LINE) : NMC-G1 
Wm<D$tf$$( (FEATURE) 
1 Xaa= Leu £7cfl Ala 

20 (Pro) = predicted 

21 Xaa = undetermined 

«f»Sr»3ELfc*jfe(IDENTIFICATI0N METHOD) : E 
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Xaa Gly Glu Val Gly Asn Tyr Phe 
5 

Gly Asn Val (Pro) Xaa Leu Leu 
20 o 

[0 0 7 5] E#I##(SEQ ID NO) :6 
gB?tj£>g£ (SEQUENCE LENGTH) : 25 
EJ!l<03! (SEQUENCE TYPE) : (nucleic acid) 
$k<D$$£ (STRANDEDNESS) : — (single) 

hztfnv?- (TOPOLOGY) : iEftR (linear) 
&ffl<D&M (MOLECULE TYPE) : (other nuclei 

c acid) -g^^DNA (synthetic DNA) 
/N^jKir-r^^yHa^J(HIPOTHTICAL) : Ye s 
TVf"fe^;* (ANTI-SENCE) : No 
&&l<Oft& (FEATURE) 
11, 14 I = inosine 

mm-. 

AAGGATCCGT IGGIAAYTAY TTYGG 25 G 

[0 0 7 6] E?1#*(SEQ ID NO) : 7 
ga^ljO^^ (SEQUENCE LENGTH) : 25 
E5!l (DM (SEQUENCE TYPE) : &&t (nucleic acid) 
§k<DW (STRANDEDNESS) : — (single) 

h^n^- (TOPOLOGY) : IffftR (linear) 
ia?iJ^SIi (MOLECULE TYPE) : M<DmM (other nuclei 
E#J: 

GGATCCGTGG GGAACTATTT CGGGGTGCAG 

[0 0 7 8] E^JH^SEQ ID NO) : 9 
E5!l0>ft£ (SEQUENCE LENGTH) : 30 
6E?lj6D§y (SEQUENCE TYPE) : WiWt (nucleic acid) 
$H<£>iSt (STRANDEDNESS) : — #® (single) 

h tK n i/— (TOPOLOGY) : Jgffift (linear) 
E^'JOg^H (MOLECULE TYPE) : l^ii (other nuclei 
c acid) ^^£DNA(synthetic DNA) 
/^/KirT-r^^lE^J(HIPOTHTICAL) : Ye s 
TV^ir:/* (ANTI-SENCE) : No 
EM: 

TGGGGAACTA TTTCGGGGTG CAGGATGCGG 30 o 

[0 0 7 9] EMIMKSEQ ID NO) : 10 
EJ'J<Dfi£ (SEQUENCE LENGTH) : 30 
E£'J <OM (SEQUENCE TYPE) : (nucleic acid) 
&i<D$t (STRANDEDNESS) : — #® (single) 

h /}f p i/— (TOPOLOGY) : jg£MK (linear) 

eai: 

TATGTTAGGT GAAGTTGGGA ACTATTTCGG 
[0 0 8 1] E^J#^(SEQ ID NO) : 12 
BH^'JCO^:^ (SEQUENCE LENGTH) : 41 
SM <0 §L (SEQUENCE TYPE) : mfc (nucleic acid) 
m<0$L (STRANDEDNESS) : — (single) 
hsKn^- (TOPOLOGY) : W&Vt (linear) 

E0J: 

CGCATCCTGC ACACCGAAAT AGTTCCCAAC 



Gly Val Gin Asp Ala Val Pro Phe 
10 15 



c acid) -g^DNA (synthetic DNA) 
^^jK-fex^^^gB^JWlPOTHTICAL) : Ye s 
T yj-fy* (ANTI-SENCE) : Ye s 
Eyj<B#S (FEATURE) 
14,20,23 I = inosine 

AAGAATTCAC RTTICCRAAI GGIAC 25 0 

[0 0 7 7] E3?!I*-S!-(SEQ ID NO) : 8 
E?'j£>fi£ (SEQUENCE LENGTH) : 59 
fSffl <£>M (SEQUENCE TYPE) : ft^ (nucleic acid) 
m<D%£ (STRANDEDNESS) : ~*ft (double) 

h/Kn^- (TOPOLOGY) : (linear) 
m$WMM (MOLECULE TYPE) : t&<D&Wt (other nuclei 
c acid) 

(PCR product from genomic DNA) 

^4 /K-fex 4 UtV&ffl (HIPOTHTICAL) : N o 

T >*f-± (ANTI-SENCE) : N o 

(ORIGINAL SOURCE) 
%M%* (ORGANISM) : Homo sapiens 

GATGCGGTCC CCTTCGGCAA CGTGAATTC 59 G 

E5IJ©«Jg (MOLECULE TYPE) : flfc^ft^ (other nuclei 

c acid) a^DNA (synthetic DNA) 

W#tf-f # /WE^J (HIPOTHTICAL) : Ye s 

T y^ir >X (ANTI-SENCE) : Ye s 

E?IJ: 

ACGTTGCCGA AGGGGACCGC ATCCTGCACC 30 o 

[0 0 8 0] E?J##(SEQ ID NO) : 11 
E?fJtf>g£ (SEQUENCE LENGTH) : 47 
E?fJ <DM (SEQUENCE TYPE) : (nucleic acid) 
&<D& (STRANDEDNESS) : — (single) 

b jtf p v?— (TOPOLOGY) : fi<H:R (linear) 
R&KO&M (MOLECULE TYPE) : ifoO&tifc (other nuclei 
c acid) -^fiJcDNA (synthetic DNA) 

tf±"T J % (HIPOTHTICAL) : No 
T (ANTI-SENCE) : No 



TGTGCAGGAT GCGGTAC 47 0 

B^WMM (MOLECULE TYPE) : fl&O^K (other nuclei 
c acid) -c^tDNA (synthetic DNA) 
^>f zKirx J ^J/l^BM (HIPOTHTICAL) : No 
Tyfty^ (ANTI-SENCE) :Yes 



TTCACCTAAC A 



41 0 
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[01] Vt7rn-^ CL-6B 

[02] t7r^J^S-2 0 0HR*7A^P^F^ 

[@3]^yyt77^ (Sftffiffi) CL-6B 
^7A^nvh^77-f- (HlS«l®^7 l s/7 p 4) "C 

[04] HR-8 9 4^/>°U >T:7^7^— flSi^fctt 
^7A^nY^o7>{- (3aiSWl®^fy^5) -C 

[0 5] Vydac C 4 igj£fKffc# 9 * ^ * h^P7>f- 

(^^Ji©*^:^) -e^fc^etffittoSffl^^ 
me) »«^y r^mm^ (nmc-gis*) <t> 

[as] NMc-Gissewa^yTStt^H^o^y 

[119] ^yrSttffcH* (NMC-Glft*) fcj;5 

[Bio] ^yrattflsfff- (nmc-giw) i^j: 

RF^kS:*i-|a^&-5o •ttGAFjSSJDWSrOHGAF 

inii] mmyvrmmm* (nmc-gim 

<D&W&&tgM&-? ALB/ 3T 3 c 1 o n e A3 1 

[112] NMC-G 1 7ffittftif 
lt**BiaV^^BALB/3T3 c 1 o n e A3 1 iMS 

[013] fSK^y7gttftBf (NMC-G1S*) 

0-?$>£ o 

[hi 4] ttmrvrmmtK* (nmc-gi**) 
o?^ nw«fe*uaifi3(EPc- 1 2»j&*icsrr5 

[Hi 5] ^yrsttfbEg^ (nmc-gim) e« 

[HI 6] aFGF, bFGFbfVTISmm* (N 



MC-Glft*) ra©ftffi¥tt&JSttfc*rB'C*>5. 
[HI 7] GAF (NMC-G IS*) Wtt-Mt 

a >%j-s* y >-A*5<t i^t trr-f tr^^Ht^ 

[H18] GAF (NMC-G1W) <DN-^ y 

[HI 9] GAF cDNAiOttbiE^JktiX^iO^ 

[H20] pGAF 1 SrCOS-7jBHa"e38SS*, ^ 

[021] ^J^U'pDGAF 1 (OfliaSSr*"f Ht?fc 
5 0 

[122] * h H^*-fe-hHttCHOHBB««±»t 

|;i'&4ft5GAFett&*fH-eS>5o 
[B23] 77^ ; Kp ETG AF 1 Oii^tit 1 

[H2 4]MM2 9 4 (DE3) /pLysS, pET 
GAF KDmrnm^^foh r hGAF§:^^y 

[125] S«7^^nvh^77>f- (10600 7 

(3) *7 L y72) v<Dtz/v&<Df&m/<<?->Z7F~rm 

[02 6] ^y<V >Ty4-T4—%Wfc#iJ7&#v 

v^77^- (|616W8- (3) XTVfZ) X'<Dtc 
A/ewSffl^^-vSr^-fH-C&So 
[0 2 7] ffKr hGAF^SDSsKy y^T5 K 

^aasciiiH-c&So 

[028] ftfil r hGAF?:!?x7^y^D yf^^ 

[0 2 9] «$ir hGAFCO^y T»tC»i-^*mffi 

[03 0] gfirhGAF^iIfttffiBALB/3 
T3cloneA31 jNHJiaiCirt-5itSHlJt?SttSr*-r 
HT?*>5. 

[03 1] »J4r hGAF©7y hJhtf¥»»*BJISl;:# 
[03 2] filJS r hGAFOt h£^mfa%ft&Mlfo%i 

stfcsa-ra^sr^-t'H-efcao 

[0 3 3] ««rhGAF©^^^#«3WfiitJ(lC»i- 

[H3 4] »S4r hGAF^^^BBlBia^Ett** 
»c«H-5fpffl*i5^-H-C*>5. 
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mi) 



me] 




[112] 



KDa 
66.2 
45 



7 7^X3 >3M* 

M 55 59 60 61 62 



31 - — _ 

21.5- — 
14.4- — 
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[B27] 
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H 



[H7l 




6 5 A 3 2 1 
50 x 4 1 "" (ng/mJ) 



[H9] 
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© GAFJyJVVWVijyjfcttJfif- 
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l®3] 



[0 4] 




[B5] 





100 v* 
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7 7 ?i> 3 w s%r% 
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ims] 



[Hi 3] 




[El l o] 



• GAF&#D*f 




10 



20 



30 



40 



[HI 6] 



1 2 3 4 5 M M 6 7 a 9 10 




l,6:#*fi25,OOOGAF 
2.7:#?*B29,000GAF 
3,8: 30.000GAF 
4,9: acidicFGF 
5/IG basicFGF 

1~5:ftacldicFGFC**rf 9 *n— #-JHIt*i» 
MO:ttbasicFGF*«f=r# 'J P o-^/uftifofc 
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[HI 2] 




10 9876543 21 
3x2^ (ng/ml) 



[Ell 5] 




a lOO'C.SiHffl 



5 4 3 2 1 



[HI 4] 




0-1— , , , r 1 1 1 

0.001 0.01 ai 1 io 100 1000 

GAF : M (ng/mi) 



[017] 



12 3 4 



46 — — 

30 ---- — 

21.5 ---- — 

14.3 — - — 



2. 25kDa GAF 

3. 29kDa GAF 

4. 30 k Da GAF 
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[Hi 8] 



[02 0] 




3. 30 kOa GAF 

4. 30 k Da GAF + N - TVflt-f 

5. 29 kDa GAF 

6. 29 kDa GAF + N - TWf-t' 

7. 25 kDa GAF 

8. 25 kDa GAF + N - t-tr 




i* Jt ElOxS 1 ^/.) 



;* * (10x5^/.) 



• pGAFI 2>jg 



° pcDX I0>ig * DNAt fWM^l^'^ 
■» pcOX 2jjg » 



[01 9-2] 



910 920 930 940 950 960 

CTCCACTGTTGCCAAACTTTGTCCCATCCATAATGTATGATGGAGGCTTGGATGGGAATA 



970 9B0 990 1000 1010 1020 

. TGCTGATTTTGTTCTGCACTTAAAGGCTTCTCCTCCTGG AGGGCTGCCTAGGGCCACTTC 



1030 1040 1050 1060 1070 1080 

CTTGATTTATCATCAGACAAGACGAGACAGACACAGACTGACCGCTACCAGTG7GTGTAT 



1090 1100 1110 1120 1130 1140 

GTGTGTGTGTGTGTGTGTGTGTaTGTGXGTATGTGTGTAGCGGGAGATGTGGGCGGAGCG 

1150 1160 1170' 1 180 1 190 1200 

AGAGCAAAAGGACTCCGGCCTQATGCATGCTGGAAAAAGACACGCTTTTCATTTCTGATC 



1210 1220 1-230 1240 1250 1 260 

AGTTGJACTTCATCCTATATCAGCACAGCTGCCATACTTCGACTTATCAGGATTCTGGCT 



1270 1280 1290 1300 1310 1320 

GGTGGCCfGCGCGAGCCTGCAGTCTTACTTAAAAGACTTTCAGTTAATTCTCACTGGTAT 



1330 1340 1360 1360 1370 1380 

CATCGCAOTGAACTTAAAGCAAAGACCTCTTAGTAAAAAATAAAAAAAAATAAAAAATAA 



1390 1400 1410 1420 1430 1440 

AAATAAAAAAAGTTAAATTTATTTATAGAAATTCCAAAAAAAAAAAAAAAAAAAAAAAAA 



1450 1450 1470 1480 1490 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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[Ell 9- 1] 



10 20 30 40 50 60 

TGAAACACCACATTACTTTTATTTATCC/VTTTAATCCATTGA/VGAAAAGAACCTTTTTTT 



70 80 90 100 110 120 

TTCTCTCTCTCTCTCCAACTCCACTAAGGCACGGCAGTTGCATATACCTCCCCTAATATC 



130 HO 150 160 170 180 

TCCTGGGTTGACACCATCATTATTGTTTATTCTTGTGCTCCAAAAGCCGAGTCCTCTGAT 

Me 

190 200 210 220 230 240 

GCCTCCCTTAGGTGAAGTTGGGAACTATTTCGGTGTGCAGGATCCCGTACCCTTTGGGAA 
tAloProLeuGlyGluValGlyAsnTyrPheCiyValCI nAspAl a V a 1 Pro Ph eC I yAs 

2S0 2G0 270 280 2Q0 300 

TCTCCCCGTCTTCCCCGTCGACAGCCCGGTTTTGTTAAGTGACCACCTGGGTCAGTCCGA 
nVa] ProYal Leu Pro Vol AspScrProYalLeuLeuSerAsplUsLeuGlyGl nSerGl 

310 320 330 340 350 360 

AGCAGGGGGGCTCCCCAGGGGACCCGCAGTCACGGACTTGGATCATTTAAAGGGGATTCT 
uAi aGlyGlyLeuProArgGI yProAl aVa IThrAspLcuAspHl sLeuLysGI y I I eLe 

370 380 390 400 410 420 

CAGGCCCACCCACCTATACrCCACGACTCGATTTCACTTACAAATCTTCCCCAATGCTAC 
uArgArffArgGl nLeuTyrCysArgThrGI yPheHl sLeuGluI 1 ePheProAs nGl yTh 

430 440 450 4G0 470 480 

TATCCAGGGAACCAGGAAAGACCACAGCCGATTTGGCATTCTGGAATTTATCAGTATAGC 
rl leGlnGlyThrArgLysAspHi sSerArgPheGl yl 1 cLeuGl uPhel leSerl t cAl 

490 500 510 520 530 540 

AGTGCGCCTCGTCAGCATTCCAGGCGTGGACAGTGGACTCTACCTCGGCATGAATGAGAA 
aYalGl yLeuVa I Ser I I eArgCl yV al AspSerGI yLeuTyrLeuG 1 yMe tAsnGl uLy 

550 560 570 580 590 600 

GGGGGAGCTGTATGaATCAOAAAAACTAACCCAAGAGTGTGTATTCAGAGAACAGTTCGA 
sGlyGluLeuTyrGlySerGluLysLeuThrGl nGl uCys Yal PheArgG 1 uG 1 nPhcGI 

610 620 530 640 660 660 

AGAAAACTCCTATAATACCTACTCGTCAAACCTATATAAGCACGTGGACACTGGAAGGCG 
uCluAsnTrpTyrAsnThrTyrSerSerAsnLeuTyrLyslli sVal AspThrC 1 y ArgAr 

670 680 690 700 710 720 

ATACTATGTTGCATTAAATAAACATGGGACCCCGAGAGAAGGGACTAGGACTAAACGGCA 
gTyrTyrValA 1 aLeuA3 n Lys As pG t yThrPr o ArgG i uG 1 yTh r ArgThrLys ArglU 

730 740 750 760 770 780 

CCAG AAATTCACACATTTTTTACCT ACACCACTGCACCCCGACAA AGTACCTCAACTCTA 
sGlnLysPheThrHisPheLeuProArgProVa! AspProAspLysVal ProGI uLeuTy 

790 800 810 820 830 840 

TAAGGATATTCTAAGCCAAAGTTGACAAAGACAATTTCTTCACTTGAGCCCTTAAAAAAG 
rLysAsp! I eLeuSerClnSerEnd 

850 860 870 880 890 900 

TAACCACTATAAAGGTTTCACGCGGTGCGTTCTTATTGATTCCCTGTCTCATCACATCAC 
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IM2 2 J 




[112 4] 



[02 5] 




1. m*uur< (77-^***.*©) 

2. MM29A(DE3)/pLys, P ET3-CftffiW 

3. MM294(DE3)/pLys ( pETGAF1ff)tt£**J 




10 20 30 

Ei : 1£5 7.*f*Hft$fc 2mMaPMSF*>K- 
20mM t-»;x**.f*f*fff;& (pH7.6) 

E? : 15V.r9tr'j^0.rACHAPS**V2mM 

aPMSFt*t* 20mM K'J7*««ffT^.(pH7.6) 
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[02 3] 



Nde! BamHI 




V 

pGAFl /jBamHI 
Kpnl 





BamHI 


Ndel 


Kpnl 




| BamHI 


BamHI 






ligation 





Ndel 



<f>10 
pETGAF1j<f>^ 



-BamHI 



5 - TATGTTAGGTGAAGTTGGGAACTATTTCGGTGTGCAGGATGCGGTAC -3 
ACAATC CACTTCAACCCT TGATAAAGCCACACGTCCTACGC 
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[112 6] 



[19 2 8] 
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1. *e**^6<77- : /VAa:*.*S ) 

2. *** rhOAF 



[129] 



[03 0] 




121110987654321 
rhGAF5*£ {25x2 Wn ng/mJ ) 




12 11 10 987654321 
rhGAFaU* ( 25 X2 1 -" ng/mi) 
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[133] 
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M 



[H3 4] 



"fa 
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X 
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200- 



100- 



0 J 



rhGAF • 



/ 
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0.8 1.6 ai 6.3 13 25 50 100 250 5001000 ^ 
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(si) int. ci. 5 mm* irftmm^ f i s«f**«Br 
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Abstract 



PURPOSETo find out the new factor having a specific glia cell multiplication- stimulating action and a 
nutrient-activating action, and further to provide the method of efficiently producing the new factor. 
CONSTITUTIONS man-originated glioma cell strain is cultured, and the glia- activating growth factor is 
isolated from the supernatant of the culture solution and purified, while using the glia cell multiplication 
activity of rat brain cells as an indicator. The basic sequence of a cDNA coding the glia-activating 
growth factor and the amino acid sequence estimated from the basic sequence of the cDNA are 
clarified, and subsequently the GAF is expressed by a genetic engineering method. The obtained glia- 
activating factor is a new protein, has an activity to multiply the glia cells and fibroblasts, and can be 
expected as a medicine such as a cerebral disease-improving medicine. 
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